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PREFACE TO 
THE TENTH EDITION 


In the preparation of this edition, which appears in war-time, 
no great changes have been made; but the text has been 
revised thoroughly. The chief alterations in the text are the 
outcome of the continued pursuit of objects aimed at in the 
Ninth Edition. 

In each volume, we have made some alterations in the 
sequence of the dissection and description where that seemed 
advisable ; and here and there—notably in the description 
of the deep muscles of the Back—we have cut out descriptive 
detail that we thought riedical students could dispense with 
or which can be adequately dealt with only in the large 
text-books. 

A few of the old figuies have been omitted without sacrifice 
of the illustration of any important structure; and a new 
figure from a drawing by Mr. R. W. Matthews has been 
added to illustrate the Axillary Region and the Sterno- 
Clavicular Joint. 

Several new radiographs (for which we are indebted to 
Dr. Robert McWhirter) have been added to the series of 
Plates ; and new blocks have been made for others. There 
has been some rearrangement of the Plates ; and some former 
Plates which were printed on text-pages in the Ninth Edition 
have been reinstated to permit the secure binding of all the 
Plates in the volumes. 

As the Birmingham Nomenclature is now in common use 
in this country, the glossary at the beginning of each of the 
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volumes in the Ninth Edition has probably served its purpose ; 
but we have retained it in Volume I. for the convenience of 
those who may still wish to refer to it. 

We are grateful to a number of friends and correspondents 
who have assisted us by making suggestions and by calling 
attention to discrepancies and omissions—especially to Dr. 
A. A. Abbie, Dr. G. I. Boyd, Mr. Lewis Graham, F.R.C.S., 
and Dr. W. F. Johnson of New York. 

We owe thanks also to Emeritus-Professor Arthur Robin- 
son, who has shown his continued interest by reading the 
proofs of all three volumes of this edition of the Manual of 
which he was the Editor for nearly half of its lifetime of 
fifty-one years. Some of our readers may be interested to 
note that the A/anua/ reached the year of its Jubilee in 1939 
—or Diamond Jubilee, if the years of its existence as a 
Dissector’s Guide (1879-89) are included. 

J. C. B. 
E. B. J. 
DEPARTMENT OF ANATOMY, 
UNIVERSITY OF EDINBURGH, 
June 1940. 


EXTRACTS FROM PREFACE 
TO THE NINTH EDITION 


THE character of the book as a dissector’s guide remains 
unaltered, but we have thought it advisable to make certain 
changes which we hope will bring the student’s work in the 
dissecting-room into still closer relation with his study of the 
living body, and will further emphasise the kind of knowledge 
expected of him in his clinical work. 

We have increased the stress laid on the importance of 
the relations of structures to the surface of the body, have 
reversed the relative emphasis laid on arteries and nerves 
and have given a fuller account of lvmph-drainage. We have 
made more frequent reference to function and to the applica- 
tion of anatomical facts in the diagnosis and treatment of 
disease. 

By referring to observations on the living body, we have 
also tried to correct the impressions of the form and position 
of viscera which the dissector obtains from the embalmed 
cadaver. Most of the illustrations of X-ray Anatomy have 
been replaced by radiographs in negative reproduction, such 
as the student sees in demonstrations and in clinical practice. 

We are aware that our most important reader is the 
student .who has not dissected the part before, and one of our 
aims has been to lighten-his task. We have therefore given 
him, in Volume I., a General Introduction to the structures 
met with in a dissection, and, throughout, have striven to 
avoid putting information before him at a stage when he 
cannot understand it. 
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We have replaced the Basle Nomina Anatomica by the 
anglicised version of a revision of that nomenclature which 
was adopted by the Anatomical Society at Birmingham in 
1933. The advantage of the use of this revision is twofold : 
it is accepted by all British teachers ; and the anglicised form 
makes the text casicr to read and more easily understood by 
the dissector—who is the reader for whom the book is 
primarily written. For the sake of those already familiar 
with the Basle terms, we have inserted a glossary of the 
names in the Birmingham Revision that differ radically from 
the B.N.A. 

Most of the old illustrations have been retained unchanged, 
but a few have been omitted, some have been coloured, and 
others have been replaced ; and a number of entirely new 
figures have been added. 
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UNIVERSITY OF EDINBURGH, 
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PRACTICAL ANATOMY 


HEAD AND NECK 


THE dissectors of the Head and Neck begin work as soon 
as the cadaver is brought into the room. During the first 
three days, while the body is in the lithotomy position, they 
study the surface anatomy of the head, and dissect the scalp 
and the superficial structures of the temple and face. For 
the convenience of the dissectors of the Abdomen and Limbs, 
the body is then laid un its back for five days. On the first 
of those five days, the dissectors of the Head and Neck com- 
plete the dissection of the face, and revise the work done ; 
the next four days are devoted to the dissection and study 
of the posterior triangle of the neck, which is a specially 
important region to the surgeon, and must be displayed before 
the dissectors of the Upper Limb have disturbed its posterior 
boundary. 

In order to ensure that the dissection of the scalp, temple 
and face is completed within the time allotted, apportion the 
work as follows :— 

First Day.—Surface anatomy ; scalp and temple. 

Second Day.—Survey of scalp ; superficial muscles of face. 


Third Day.—Surface of parotid gland ; vessels and nerves of face. 
Fourth Day.—Deeper muscles; eyelids; lacrimal apparatus; nasal 


cartilages ; review of work done. 


SCALP—TEMPLE—FACE 


Surface Anatomy.—The dissectors should provide them- 
selves with a dried skull; and they should examine, on the 


VOL, 111—1 


2 ) HEAD AND NECK 


living head, the parts mentioned and then identify them on the 
head of the cadaver. ° 

Examine the auricle first (Fig. 5). It is nearer the back 
of the head than the front, and is at the level of the eye and 
nose. The concha of the auricle is the ‘‘ well of the ear,’’ and 
leads into the external audttory meatus. The heltx is the outer 
rim. It begins in the concha, and ends at the Jodu/le, which is 
the soft, lower end of the auricle. The ¢vagus is the small lid 
that overlaps the concha anteriorly ; hairs project backwards 
from it, and, to some extent, prevent small foreign bodies 
from entering the external meatus ; they become thicker and 
stronger after middle age. 

Turn now to the back of the head. The external occipital 
protuberance is the knob felt in the median line where the 
back of the head joins the back of the neck. Feel for the 
superior nuchal line—a curved, indistinct ridge that extends 
in a lateral direction from the protuberance towards the 
mastoid process; it marks the boundary between the head 
and the neck at the back. The mastotd process is the smooth, 
rounded bone behind the lower part of the auricle and over- 
lapped by it. Press the finger tip into the hollow below 
the mastoid process, behind the jaw: the bony resistance 
felt is due to the tip of the transverse process of the atlas 
vertebra; the chief soft structures between the finger and 
the bone are the lower part of a large gland called the parotid 
gland and the anterior border of the sterno-mastoid muscle. 

Identify the supramastotd crest on the skull. It is a blunt 
ridge that begins immediately above the external auditory 
meatus and curves upwards and backwards for an inch. 
Then, find its position on the head by pressing the finger tips 
on the skin above the posterior part of the root of the auricle. 
The parietal eminence is the region of accentuated convexity 
where the back of the head meets the top and the side of the 
head. 

Passing forwards over the top of the head, you come to 
the frontal eminence, where the top, the front and the side of 
the head meet. On the side of the head, feel for the zemporal 
/ine. It is the narrow, curved ridge that marks the upper 
limit of the temporal region. The only part of the line that 
can be felt distinctly is its anterior part, which separates the 
forehead from the temple. The line begins at a prominence 
felt at the lateral end of the eyebrow, arches upwards and 
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Fig. 1.—Anterior View of Skull showing Muscular Attachments. 


1, 2, 3, 4. Orbicularis oculi. rt. Masseter, from zygomatic arch. 
5. Levator labii superioris alaeque nasi. 12. Frontal eee of zygomatic bone. 
6. poe labii superioris. 13. Perris bone and soe 
7. Zygomaticus minor : 14. Squamous tempora 
8. Zygomaticus major } from rygomatic bone. 15. Greater wing 0 spend {temporal muscle. 
g- Levator anguli oris, from maxilla. 16, Parietal bone 
10. Zygomatic process of maxilla. 17. Temporal line. 
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4 HEAD AND NECK 
backwards, passing a little below the parietal eminence, and, 
finally, turns downwards to run into the supramastoid crest. 
On the face, the outstanding feature 1s the external nose 
(the term “ nose ” includes also the cavities that extend back- 
wards from the nostrils into the head for two or three inches 
to communicate with the pharynx). Grasp the nose between 
finger and thumb. Its lower part is movable, as it is made 
chiefly of skin and cartilage. The upper part has a skeleton 
of bone, and is therefore rigid. The bones are: (1) The pair 
of xasal bones, which lie side by side in the bridge of the nose ; 
and (2), behind each nasal bone, the frontal process of the 
maxtlla. Note that the skin is adherent to the cartilages, 
but can be moved over the bones. The part of the cavity of 
the nose immediately above each nostril is called the vestzbule 
of the nose. The lateral wall of the vestibule is slightly 
expanded, and is called the a/a of the nose. The vestibule is 
lined with skin from which hairs grow to guard the entrance. 
Examine the /zgs and the cheeks. They are composed 
chiefly of muscle and fat covered with skin and lined with 
mucous membrane. The space that separates the lips and 
cheeks from the teeth and gums is called the vestzbule of the 
mouth. It is seldom that all the ¢ee¢k are present in a dissect- 
ing-room cadaver. A full set of adult teeth comprises 16 
teeth in each jaw; in each half of the jaw, counting from 
before backwards, there are 2 zmczsors, 1 cantne, 2 premolars 
and 3 molars. The oral fissure, between the lips, is opposite 
the upper teeth near their biting edges; the corner or angle 
of the mouth is opposite the first premolar tooth. The 
median groove on the upper lip is called the phzltrum. 
Evert the lips, and note that, in the median plane, between 
the root of the lip and the gum, the mucous membrane is 
raised up into a ridge or fold called the frenulum of the lip. 
Feel the dody of the mandzble below the lower lip and the 
cheeks, and trace its lower border backwards to the angle 
of the mandible, which is a point often used as a landmark. 
Identify the position of the mental foramen. It is about 
an inch and a half from the median plane, and about mid- 
way between the gum and the lower border of the mandible. 
The finger tip placed firmly on that spot in the living 
person can make out the foramen as a slight depression. The 
obligue line of the mandible is a blunt ridge that begins near 
the mental foramen, and extends backwards and upwards; 
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to feel it, press firmly on the body of the mandible. The 
vamus of the mandible is the wide, flat plate that extends 
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upwards from the posterior part of the body. It can be felt 
only indistinctly ; for it is covered with a thick muscle, called 
the masseter, that can be felt hardening when the jaws are 
clenched. But the condylotd process can be distinctly felt. 
It stands up from the posterior part of the ramus, and 
includes the neck and head of the mandible. The neck 
is the bone felt immediately in front of the lobule of the 
auricle; the ead is in front of the tragus. Place your finger 
tip in front of your own tragus, and open your mouth: the 
head of the mandible is felt gliding downwards and forwards. 

The f¢ubercle of the root of the zygoma is often used as a 
landmark. It is the bone felt immediately in front of the 
top of the head of the mandible when the mouth is shut, and 
immediately above it when the mouth is open. The zygomatic 
arch is the bony bridge that spans the interval between the 
ear and the eye. It begins at the tubercle of the zygoma; 
and the zygoma (or zygomatic process of the temporal bone) 
forms the narrow, posterior part of the arch. The wide, 
anterior part is the zygomatic bone, which is below and lateral 
to the eye, and forms the hard, prominent part of the cheek. 
In thin people, the zygomatic bone and arch are conspicuous. 

The ordz¢ is the socket for the eyeball. Its opening on the 
face is nearly four-square, and is slightly oblique. Examine 
the margins of the opening in the skull and in the body— 
both living and dead. The lowermargin is formed by the zygo- 
matic bone and the maxilla. Look and feel for the ¢%/fra- 
orbital foramen a few millimetres below the orbit and a finger’s 
breadth from the side of the nose. The lateral margin of the 
orbital opening is formed chiefly by the frontal process of the 
zygomatic bone. The medial margin is chiefly the frontal 
process of the maxilla, which forms part of the skeleton of 
the nose also. On the skull, look for a shallow, fairly wide, 
vertical groove on the medial wall of the orbit close behind 
the orbital margin. It is called the /acrimal groove because 
it accommodates a membranous bag called the lacrimal sac ; 
it is continuous inferiorly with a short, wide passage, called 
the 2aso-lacrimal canal, which leads down into the cavity of 
the nose. The upper boundary of the orbital opening is the 
supra-orbital margin of the frontal bone, which forms also 
the upper parts of the lateral and medial boundaries. Its 
lateral end is the zygomatic process of the frontal bone—an 
important landmark which has been referred to already as 
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the prominence felt at the lateral end of the eyebrow. 
Look and feel for the supra-orbital notch—a small dent on 
the supra-orbital margin about two finger-breadths from the 
median plane. In the living head, it is felt more easily when 
pressure is made from below. Occasionally it is converted 
into a foramen by a spicule of bone, and then cannot be felt. 

The eyebrow is the fold of skin that covers the supra- 
orbital margin. The hairs that spring from it have a lateral 
inclination; in elderly people—especially men—they are 
thicker and longer than in young people. The superciliary 
arch is the thick, curved ridge of bone placed a little above 
the medial part of the supra-orbital margin. It is poorly 
marked (or even absent) in women, but is strongly marked 
in men, and is seen better when the eyebrow is drawn down. 
The smooth area between the right and left arches is called 
the glabella. 

Complete the study of the surface anatomy of the head 
by examining the eyeball and the eyelids. 

The white of the eye is called the sclera. The clear front 
of the eye is the cormea. The coloured part seen through the 
cornea is the ¢7#s. The black spot in the centre of the iris is 
a circular aperture called the pugz/7. All the visible part of 
the sclera is covered with a moist, transparent membrane 
called the conjunctiva, which is reflected off the sclera on to 
the eyelids, and lines their deep surfaces. The angle of re- 
flexion, above and below, is named a fornzx of the conjunctiva. 
The conjunctiva, as a whole, forms the conjunctival sac. 

The eye/zds or palpebrze are the movable curtains that 
protect the front of the eyeball; they join each other at the 
lateral and medtal angles of the eye. The upper lid is more 
movable than the lower; it is also larger, and the upper 
fornix is therefore deeper than the lower. When the eye is 
open, the eyelids merely overlap the cornea above and below ; 
the margins of the lids are slightly concave, and the palpebral 
Jissure (rima palpebrarum) is therefore elliptical. When the 
eye Is closed, the fissure is a nearly horizontal line ; and, since 
the upper lid is the larger and more movable, the fissure is 
below the pupil—nearly opposite the lower margin of the 
cornea. 

The medial part of the fissure, when open, is a small 
triangular space called the /acus lacrimalis. The lacrimal 
caruncle is the reddish, fleshy-looking elevation in the centre 
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of the lake ; a few fine hairs project from its surface. Look for 
a small, curved, vertical fold or ridge of the conjunctiva that 
slightly overlaps the eyeball immediately lateral to the 
caruncle (Fig. 3). It is called the p/ica semz/unarts, and is a 


rudimentary representative of the nictitating membrane (or 
third eyelid) possessed by some animals. 
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Fic. 3.—Eyelid slightly everted to show the Conjunctiva. 


Evert the lids. The lower lid is easily turned inside out ; 
and, since it is small, the lower fornix can be seen when the 
eye is turned up. The upper lid is turned with difficulty, and, 
even when it is everted, the upper fornix cannot be seen. 
Look at the deep surface of a lid. A number of yellowish, 
parallel streaks are seen through the conjunctiva (Fig. 3). 
These are small glands called the sersa/ glands. Examine 
the free margin of a lid. The portion that bounds the 
lacus is smooth and rounded. This portion ends laterally in 
a small eminence called the /acrimal papilla. On the summit 
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of the papilla, there is a black speck called the lacrimal 
punctum—seen. better in the lower lid than in the upper; 
the punctum is the open commencement of a very slender 
tube called the Jacrimal canaliculus. Try to pass a bristle 
into the canaliculus ; it runs medially in the edge of the eye- 
lid, and ends in the lacrimal sac. The upper and lower 
canaliculi drain away such of the lacrimal fluid as is not 
evaporated or does not overflow the lids as tears. Note that 
the papille are turned backwards so that their summits touch 
the conjunctiva, and the puncta can thus receive the fluid 
more easily ; note also that the upper papilla is nearer the 
nose than the lower is. 

All the portion of the margin of the lid that is lateral to 
the papilla is flat, and is of appreciable width. The eyelashes 
or ctlza project from the anterior edge of this flat margin ; 
and the tarsal glands open on the posterior edge by a row 
of minute apertures (Fig. 3). 

Press the finger tip on the skin between the nose and the 
medial angle of the eye, and feel a rounded, horizontal cord 
through the skin. That is a strong, fibrous band, called the 
medtal palpebral ligament, which connects the two eyelids with 
the medial margin of the orbit, and crosses in front ef the 
lacrimal sac. In some people, it raises the skin us a ridge 
when you draw the eyelils gently away from the nose to put 
the ligament on the stretch. 


SCALP AND SUPERFICIAL PARTS OF TEMPLE 


The first dissection is the examination of the scalp and the 
superficial structures in the temple. 

The sca/p is made up of the soft structures that cover the 
skull from one temporal line to the other and from the eye- 
brows to the superior nuchal lines. Its constituent parts are 
arranged in five layers :— 

1. Skin. 

2. Superficial fascia, containing the vessels and nerves of the skin. 

3- Occipito-frontalis muscle, comprising a pair of occipital bellies 
united to a pair of frontal bellies by a thin, wide tendinous sheet called 
the epicranial aponeurosis. 


4. A layer of loose areolar tissue. 
5. Pericranium, which is the periosteum on the outside of the skull. 


The /emple is the area between the temporal line and the 
zygomatic arch. In this region, the skull is more thickly 
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covered than in the scalp, and it is possible to distinguish 
six layers of soft tissues :— 


1. Skin. 4. Temporal fascia. 

2. Superficial fascia, with vessels 5. Temporal muscle—the thickest 
and nerves. of the layers. 

3. An extension of epicranial apo- 6. Pericranium. 


neurosis in which the ex- 
trinsic muscles of the auricle 
are embedded. 
The scalp and the superficial temporal region are richly 
supplied with blood-vessels and nerves. They all enter from 
the periphery, passing into the superficial fascia after piercing 


Skin 
Superficial fascia 


Epicranial aponeurosis 


Loose areolar tissue 
¢-— Pericranium 





Dura mater (Endocranium) 





Fic. 4.—Section through the Scalp and Cranial Wall. 


the deep fascia of adjacent regions. As a consequence of that 
arrangement, large flaps of the scalp may be torn from the 
centre towards the margin, but, so long as they remain attached 
at the periphery, their sources of vitality are not seriously 
interfered with, and, if they are cleaned and replaced, healing 
occurs rapidly and satisfactorily. 


The first step in the dissection is the removal of the skin. 
This is no easy matter, for the roots of the hair pierce the skin 
obliquely, and their deeper parts are embedded in the super- 
ficial fascia (Fig. 4), and, in the scalp, the skin is closely 
bound to the fascia by fibrous strands. The skin is thin, 
especially near the auricle, and skin incisions must therefore 
be made with care. During the reflexion of the skin of the 
forehead, some laceration of the muscles is unavoidable, for 
many of their superficial fibres are implanted into the skin. 


DISSECTION OF SCALP II 


Place a block under the back of the head to raise it to a 
convenient angle. 


Dissection.—Make a median incision from the root of the 
nose to the external occipital protuberance, and a coronal 
incision from the middle of the first cut to the top of the root 
of the auricle and then along the back and the front of the root 
to the mastoid process and to a point immediately below the 
zygoma. Reflect the four flaps of skin. 


Having reflected the skin, turn to Figs. 8, 9, 14 and 58, 
and note the position of the muscles, vessels and nerves in 
the area exposed by the reflexion of the flaps ; and note also 
in Figs. 8 and 58 the position of the parotid gland—below 
the zygoma immediately in front of the lower part of the 
auricle. ‘The muscle seen in the forehead in Fig. 8 is the 
frontal belly of the occipito-frontals. Its fibres run upwards 
and backwards from the eyebrows; and, at the eyebrows, 
they are overlapped by (and partly mingled with) the upper 
part of the ordzcularis oculz, which is the muscle that sur- 


rounds the opening of the orbit. 


Dissection. — Clean the frontal belly from below upwards, 
keeping the edge of the knife parallel with its fibres. As the 
cleaning proceeds, find the branches of the nerves and vessels 
that pierce the muscle, and trace them upwards; they are the 
supratrochlear, about a finger’s breadth from the median line, and 
the supra-orbital, a fmger’s breadth more laterally (Figs. 8, 9, 
58). Then, clean the anterior part of the epicranial aponeurosis, 
and note that its lateral margin, at the temporal line, sends an 
extension downwards into the temple. 

Now, find two or more temporal branches of the facial nerve 
as they cross the zygoma about a finger’s breadth (or more) in 
front of the auricle (Figs. 9, 58), and trace them upwards and 
forwards. As that is done, the anterior part of the tempora 
fascia will be exposed; and, as the orbit is approached, look 
for a slender cutaneous nerve—the zygomatico-temporal—which 
pierces the fascia a little behind the lateral margin of the orbit. 

Next, find a group of structures that cross the zygoma above 
the parotid gland immediately in front of the auricle (Fig. 58). 
They are the superficial temporal artery, its middle temporal 
branch, the posterior facial vein and the auriculo-temporal nerve. 
The middle temporal artery disappears almost at once by piercing 
the temporal fascia. Trace the others (and their branches and 
tributaries) upwards. When the auriculo-temporal nerve reaches 
this part of its course it is so slender that it is difficult to find it, 
and. it is liable to be injured. As these structures are traced 
upwards, a small thin muscle is encountered—the auricularis 
anterior—embedded in the extension from the epicranial apo- 
neurosis immediately in front of the auricle ; define it and clean 
it; and then pull down the auricle and define and clean the 
auricularis superior, which is immediately above the root, and 


12 HEAD AND NECK 


may be continuous with the anterior muscle (Figs. 8, 14, 58). 
Clean the whole of the femporal fascia, preserving the vessels, 
nerves and muscles exposed. 

Pass now to the region that adjoins the back of the auricle, 
and trace and clean the structures found there :—Branches of 
the great auricular and lesser occipital nerves, which ascend 
from the neck (Fig. 14); the posterior auricular vessels and 
merve immediately behind the root of the auricle ; and a small 
muscle—auricularis posterior. 


Before proceeding farther with the dissection, examine 
the auricle of the external ear and its extrinsic muscles. 


Auricula.—The auricle consists of a thin plate of yellow 
fibro-cartilage covered with skin. It is fixed in position by 
certain ligaments, and possesses two sets of feeble muscles— 
an extrinsic group, passing to the cartilage from the epicranial 
aponeurosis and the mastoid process, and an zu¢rinsitc group, 
attached to the cartilage alone. 







Crus of antihelix 74 
Tubercle _ 
of auricle 


Triangular fossa 
Crus of antihelix 


Scaphoid fossa 5 7 
Helix 


Antitragus ‘7 
Lobule 


Fic. 5.—The Auricle. 


The principal parts of the auricle were mentioned under 
Surface Anatomy on p. 2; they and the other parts are 
shown in Fig. 5. 

The auricular cartilage extends throughout the entire 
auricle with the exception of the lobule and the part between 
the tragus and the helix. Those parts are composed of fatty 
fibrous tissue enclosed in skin. 

The cartilage is continuous with the cartilage that forms 
the wall of the lateral part of the external auditory meatus. 
That cartilage is firmly fixed by fibrous tissue to the end of 
the bony part of the meatus ; but it does not form a complete 
tube, being deficient above and in front ; that part of the tube 
is completed by tough fibrous tissue which stretches between 
the tragus and the commencement of the helix. 
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Vessels and Nerves.—The vessels are small branches and 
tributaries of neighbouring arteries and veins. Branches of 
the facial nerve supply the muscles. The great auricular 
nerve supplies the skin of the lower third of the lateral surface 
and the lower two-thirds of the medial surface. The auriculo- 
temporal supplies the rest of the lateral surface, and the lesser 
occipital the rest of the medial surface. 


Extrinsic Muscles of Auricle.—The auricularis anterior arises 
from the lateral extension of the epicranial aponeurosis, and is inserted 
into the upper part of the front of the root of the auricle ; it is supplied 
by temporal branches of the facial nerve. 

The auricularis superior arises from the margin of the epicranial 
aponeurosis, and is inserted into the upper part of the root of the auricle. 
It is supplied by the temporal and posterior auricular branches of the 
facial nerve. 

The auricularis posterior is amore definite bundle, and is fairly well 
developed in some people. It arises from the mastoid temporal bone above 
the root of the mastoid process, and is inserted into the back of the root of 
the auricle. It is supplied by the posterior auricular branch of the facial. 
Small lymph-glands, called mastoid lymph-glands, lie near it. The branch 
from the posterior auricular nerve occipital to the belly of the occipito- 
frontalis passes backwards along the lower border of the auricularis 
posterior or under cover of it. 


The ligaments and intrinsic muscles of the auricle are of 
little importance ; and the students will now go on to com- 
plete the dissection of the scalp. 


Dissection.—Turh the head well over to the opposite side, 
and explore the superficial fascia over the external occipital 
protuberance for the terminal twigs that ascend from a slender 
nerve of the neck called the third occipital nerve. Now, identify 
the superior nuchal line, and gauge the thickness of the super- 
ficial fascia, which is exceptionally dense and tough in that 
situation ; then, cut boldly through the fascia at the superior 
nuchal line one inch from the occipital protuberance, and find 
the occipital vessels and the greater occipital nerve as they pierce 
the deep fascia ; trace them and their branches upwards to the 
crown. (If the neck is too rigid and unyielding to allow the 
head to be bent far enough forwards, this dissection may have 
to be deferred till the body is turned on its face.) 

_ Finally, clean the posterior part of the epicranial aponeurosis 
and the occipital belly of the occipito-frontalis from above down- 
wards, avoiding injury to the nerves and vessels. 


The dissectors will now study the layers of the scalp and 
the nerves and vessels of the scalp and superficial part of the 
temporal region. 

Layers of Scalp.—These layers are enumerated on p. 9. 

The sh is fairly thin, and is pierced by the hair-follicles 
which extend into the superficial] fascia. 
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The superficial fascia is fibrous, dense and tough and is 
adherent to the skin. It is fairly easily removed from the 
fleshy bellies of the occipito-frontalis, but it is closely bound 
to the epicranial aponeurosis, and therefore the skin, fascia 
and aponeurosis move as one layer. The vessels and nerves 
ramify in the fascia before they enter the skin. 

Occipito-frontalis (M. epicranius)—This muscle has 
two pairs of bellies united by the aponeurosis. 

The occipital bellies are shorter and narrower than the 
frontal bellies, and are completely separated from each other 

by an extension backwards of the aponeurosis. Each arises 
from the lateral part of the superior nuchal line, and is 
inserted into the posterior border of the aponeurosis. 

Each frontal belly is a thin sheet of muscle that lies in the 
forehead and adjoining part of the top of the head, and has 
no bony attachments. Posteriorly, it is continuous with the 
aponeurosis a little in front of the coronal suture. At the 
median plane, it is united to its fellow for a short distance 
above the nose. Anteriorly or below, it is inserted into the 
skin of the lower part of the forehead, being partly mingled 
with the orbicularis oculi before doing so; and, alongside the 
median plane, it sends down a small slip, called the procerus 
muscle, to be attached to the skin of the nose. 

The epzcranial aponeurosis (galea aponeurotica) is a strong, 
thin tendinous sheet—both long and wide—that overlies the 

top of the skull. 

Anteriorly, it is continuous with the frontal bellies and 
sends down a spur for some distance between them. 
Posteriorly, it is continuous with the occipital bellies, but, 
between them, it is attached to the external occipital pro- 
tuberance and the adjoining part of the superior nuchal 
lines (or to the highest nuchal lines if they are present). 
On each side, its margin is adherent to the temporal line, 
but also sends downwards a thin but fairly strong sheet 
which extends to the auricle and the zygomatic arch. This 
sheet is deep to the superficial fascia and vessels and nerves 
in the temple; and the anterior and superior auricular 
muscles are embedded in its superficial surface. 

Between the right and left temporal lines, the epicranial 
aponeurosis 1s connected only loosely to the pericranium by 
the layer of loose areolar tissue; and the layer of united 
skin, fascia and aponeurosis can be easily torn from the 
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pericranium—a circumstance taken advantage of by the 
Indians who scalped their defeated foes. 

Actions and Nerve Supply—The looseness of the areolar 
tissue beneath the aponeurosis permits the united layer to be 
drawn forwards and backwards by the alternate contractions 
of the frontal and occipital bellies. The extent of the move- 
ment varies in different people, and depends on the degree 
of firmness with which the aponeurosis is attached to the 
back of the skull. The frontal bellies also corrugate the 
skin of the forehead and are exercised in simulated surprise. 
The procerus muscles wrinkle the skin of the nose both in 
laughter and in a disapproving grimace. 

The muscle 1s supplied by the facial nerve—the frontal 
belly by its temporal branches, the occipital belly by the 
posterior auricular branch. 


Dissection.—Introduce the handle of a scalpel through a median 
incision in the aponeurosis, and push it forwards and backwards 
and from side to side to ascertain the different degrees of loose- 
ness of the areolar tissue under different parts of the muscle. 


The layer of loose areolar tissue has few blood-vessels ; 
and it is looser in the central area than towards the edges. 
It disappears at the supra-orbital margins, at the temporal 
- lines and at the superior nuchal lines ; effusions of blood or 
_ inflammatory exudations in the areolar tissue therefore easily 

raise the greater part of the scalp from the bone, but do not 
pass readily into either the face, the temple or the back of 
the neck. 

Nerves of Scalp and Superficial Temporal Region 
(Figs. 14, 17, 20, 58).—Branches of ten pairs of nerves are 
found in the superficial fascia of the area. Five of them are 
mainly in front of the auricle and five behind it; and, of 
each group, one is motor and four are sensory. They com- 
municate with one another so freely that every part of the 
skin is supplied by more than one nerve. 

The motor nerve in front of the auricle is the semporal 
branch or branches of the factal nerve. The four sensory 
nerves are all derived from the trigeminal nerve; they 
are the supratrochlear, the supra-orbital, the sygomatico- 
temporal, and the auriculo-temporal. 

The motor nerve behind the auricle also is a branch of 
the facial—the posterior auricular. The four sensory nerves 
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are the great auricular, the lesser occipital, the greater ocet- 
pital, and the third occipital. 
These nerves, together with those of the face, are all 
derived from four nerves—the motor branches come from 
the facca/; the sensory from the /rigeminal and the second 


and third cervical. 
At the back of the head, the muscular nerve is, as already 


stated, the posterior auricular branch of the facial nerve. 
The source of the cutaneous nerves is as follows—the ¢hird 
occtpttal comes from the posterior primary ramus of the third 
cervical nerve, the greater occipital from the same ramus of 
the second nerve, the /esser occipital from the anterior 
primary ramus of the second, and the great auricular from 
the anterior primary rami of the second and third. 

Branches of three nerves are found in the face and the 
anterior half of the head—namely, the great auricular, the 
trigeminal and the facial. 

The great auricular is the least important; one of its 
branches supplies the skin that overlies the lower half of 
the ramus of the mandible. All the rest of the skin of the 
area is supplied by the ¢vigemznal nerve, which is the fifth 
cranial nerve. It derives its name from the fact that it is 
divided into three large nerves—ophthalmic, maxillary and 
mandibular—which escape from the cranial cavity separately. 
Each of those three divisions provides branches for the supply 
of the skin of the face and anterior half of the head. 

The facial is the seventh cranial nerve ; and its terminal 
branches are spent in supplying the muscles of the face, 
scalp and auricle. These branches communicate freely 
among themselves; they also receive numerous communi- 
cating branches from the divisions of the trigeminal nerve 
which convey to them the sensory fibres for the muscles. 
In consequence of these two kinds of communications, there 
are intricate interlacements that add greatly to the difficulty 
of dissecting the nerves. 

The supratrochlear nerve arises in the orbit. It is one 
of the two terminal branches of the frontal nerve, which is 
a branch of the ophthalmic division of the trigeminal. It 
emerges at the supra-orbital margin about a finger’s breadth 
from the median plane, gives a twig to the upper eyelid, 
pierces the frontal belly a little above the orbital margin, 
and supplies the skin of the forehead near the median line. 


NERVES OF SCALP 17 


The supra-orbital nerve is the other and larger terminal 
branch of the frontal nerve. It emerges through the supra- 
orbital notch, sends filaments to the upper eyelid, and then 
divides into a lateral and a medial branch, both of which 
send twigs through the bone to the mucous lining of the 
frontal sinus—that is, the cavity in the frontal bone above 
the nose and the orbit. The medial branch pierces the 
frontal belly of the occipito-frontalis; the lateral branch 
pierces the anterior part of the aponeurosis; and both 
branches supply skin of the forehead and of the top of the 
head as far back as the lambdoid suture. 

The zygomatico-temporal nerve is very slender. It arises 
in the orbit from the zygomatic branch of the maxillary nerve, 
enters the zygomatic bone and emerges again through its 
temporal surface, pierces the temporal fascia behind the 
frontal process of the zygomatic bone, and supplies the skin 
of the anterior part of the temple. 

The auriculo-temporal nerve arises in the infratemporal 
fossa from the mandibular division of the trigeminal. It 
comes to the surface at the upper end of the parotid gland, 
close to the auricle, immediately below the root of the zygoma. 
It gives branches to the upper part of the auricle and external 
auditory meatus, and then ramifies to supply the skin of the 
side of the head. 

The temporal branches of the facial nerve come to the 
surface through the front of the upper end of the parotid 
gland, cross the zygomatic arch obliquely, and pass upwards 
and forwards into the side of the head and the forehead. 
They supply the superior and anterior auricular muscles, the 
frontal belly of the occipito-frontalis and the upper part of 
the orbicularis oculi. 

The posterior auricular nerve arises from the facial nerve 
immediately after that nerve escapes from the skull through 
the stylo-mastoid foramen. It curves upwards close to the 
back of the root of the auricle, and divides into branches 
which supply (1) the occipital belly of the occipito-frontalis, 
(2) the auricularis posterior and part of the auricularis 
superior, and (3) the intrinsic muscles of the auricle. 

The trunks of the great auricular and lesser occipital 
nerves will be found when the side of the neck is dissected. 
The great auricular comes from the second and third cervical 
nerves, and its terminal branches supply skin of (1) the lower, 
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posterior part of the face, (2) the lower part of the auricle, 
and (3) a small area behind the auricle. The lesser occipital 
arises from the second cervical nerve ; its terminal branches 
supply the upper part of the back of the auricle and a variable 
area of skin in the lateral part of the back of the head (Fig. 14). 

The greater occipital nerve is a large nerve. It is the 
cutaneous branch of the posterior primary ramus of the second 
cervical nerve. It reaches the surface by piercing the trapezius 
and the deep fascia at the superior nuchal line about an inch 
from the occipital protuberance. It divides into branches 
which communicate with the branches of the lesser occipital 
and great auricular, and supply most of the skin of the back 


of the head. 
The third occipital nerve is very slender. It is the 


cutaneous branch of the posterior primary ramus of the 
third cervical nerve. It pierces the trapezius, supplies the 
skin of the uppermost .part of the back of the neck and 


the skin over the occipital protuberance. 
Arteries of Scalp and Superficial Temporal Region. 


—These arteries are five in number on each side; they 
anastomose freely, and are derived either directly from 
the external carotid artery or indirectly from the internal 
carotid. Three are distributed mainly in front of the auricle, 
and two behind it. 

The three in front of the auricle are the supratrochlear, 
the supra-orbital, and the superfictal temporal. The two be- 
hind the auricle are the ostertor auricular and the occtpztal. 

The supra-orbital artery and the supratrochlear artery 
(A. frontalis) are small. They arise in the orbit from the 
ophthalmic artery, which is a branch of the internal carotid. 
They accompany the nerves of the same name. 

The superficial temporal artery is a large vessel. It is one 
of the two terminal branches of the external carotid, and 
arises, behind the neck of the mandible, in or under 
cover of the parotid gland. It appears at the upper end 
of the parotid gland, pierces the deep fascia, crosses the 
posterior root of the zygoma immediately in front of the 
auricle and the auriculo-temporal nerve, ascends in the super- 
ficial fascia of the temple, and, about an inch above 
the zygoma, it divides into an anterior and a_ posterior 
terminal branch. The fostertor branch runs towards the 
parietal eminence. The anterior branch runs sinuously 
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towards the frontal eminence; it can usually be seen through 
the skin in the living person, especially in elderly people, in 
whom the sinuosity is more marked. 

Besides the terminal branches, small branches arise from 
the superficial temporal, the chief of which are the transverse 
facial, the middle temporal and the zygomatic. The /vans- 
verse factal runs forwards across the masseter, below the 
zygomatic arch. The mzddle temporal ascends over the 
root of the zygoma, passes through the temporal fascia, and 
ascends over the cranial wall; examine the side of a skull, 
and note the long, narrow vertical groove made by the middle 
temporal artery above the external meatus. The zygomatic 
branch, of variable size, runs forwards along the upper 
border of the zygomatic arch between two layers of the 
temporal fascia (Fig. 8). 

The posterior auricular artery is small. It arises from 
the external carotid, under cover of the parotid gland. It 
runs first backwards and upwards along the upper border 
of the posterior belly of a muscle called the digastric, and 
then upwards behind the auricle, with the posterior auricular 
nerve. 

The occipital artery is large. It arises from the external 
carotid in the front of the neck, and winds round to the back. 
Its third part enters the scalp by piercing the trapezius and 
the deep fascia at the superior nuchal line on the lateral side 

of the greater occipital nerve. It ramifies over the back of 
the head. 

Veins of Scalp and Superficial Temporal Region.— 
The veins anastomose freely, and form a network in the 
superficial fascia of the scalp and temple. The network is 
drained by veins that correspond to the arteries and lie 
alongside them in the scalp and temple, but do not accom- 
pany their proximal parts. Their modes of termination are 
as follows :— 

The supratrochlear and supra-orbital veins communicate 
with the veins of the orbit, and then unite at the medial 
angle of the eye to form the anterior facial vein, whose blood 
passes eventually to the internal jugular vein. 

The superficial temporal vein accompanies the correspond- 
ing artery in the temple, but, immediately above the posterior 
root of the zygoma, it unites with the middle temporal vein, 


which pierces the temporal fascia at that point; and the 
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trunk formed by their union is the posterior facial vein. 
This vein descends through the parotid gland, and terminates 
by dividing into anterior and posterior branches, which 
emerge through the lower end of the gland. The anterior 
branch joins the anterior facial vein to form the common 
facial vein, which ends in the internal jugular. The posterzor 
branch unites with the posterior auricular vein on the surface 
of the sterno-mastoid muscle to form the external jugular vein. 
The occipital veins ran downwards alongside the artery 
to the back of the neck ; beyond that, a tiny vein Is all that 
accompanies the artery, for the bigger veins then forsake the 
artery and pass forwards across the lateral border of the semi- 
spinalis capitis muscle to end in the suboccepstal plexus of 
veins, which lies under cover of the semispinalis. Améssary 
veins connect tributaries of the occipital veins with the 
venous sinuses inside the skull :—one through the parietal 
foramen to connect with the superior sagittal sinus ; another 
through the mastoid foramen to connect with the sigmoid sinus. 
Lymph-Vessels of Scalp and Temple.—The lymph- 
vessels are numerous, but they cannot be displayed by 
ordinary dissecting methods. Nevertheless, it 1s important 
that the student should remember their ysual terminations. 
The lymph-vessels of the anterior area end in small lymph- 
glands which are embedded in the superficial surface of the 
parotid gland. Those of the posterior area terminate in 
lymph-glands which lie on the upper ends of the trapezius 
and sterno-mastoid. 


FACE 


On the third day after the body is brought into the 
room, the students will prepare the face for dissection. 

Remove the block from behind the head, and bring the 
head to a convenient position. 

Place a little tow or cotton wool, steeped in preservative 
solution, in the conjunctival sac, in order to stretch the eye- 
lids, and stitch the margins of the lids together. Put the 
cheeks and lips slightly on the stretch by placing tow or 
cotton wool, steeped in preservative solution, in the vestibule 
of the mouth, and stitch the red margins of the lips together. 

The face extends from the roots of the hair to the point of 
the chin, and from one auricle to the other; the forehead is 
therefore common to the face and the scalp. 
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The first step in the dissection is the removal of the skin ; 
and, as in the scalp so in the face and even more so, some 
laceration of muscles is inevitable for they are attached to 
the skin; but keep the edge of the knife playing against the 
skin in order to injure the muscles as little as possible. 


Dissection.—Make a median incision from the forehead to 
the point of the chin, and a horizontal incision from the angle 
of the mouth to the posterior border of the mandible. 

Reflect the lower flap downwards to the lower border of the 
mandible. Reflect the upper flap backwards, together with the 
anterior flap of the scalp, and leave it attached at the front of 


the auricle. 


Having reflected the skin, turn to Fig. 7, note the names 
and position of the muscles, and then proceed to clean them. 


Dissection.—Begin with the orbicularis oculi. First, identify 
the medial palpebral ligament by pulling the eyelids laterally to 
put it on the stretch. Then, clean the orbicularis, beginning 
with the part that lies on the orbital margins. The part in the 
eyelids is very thin and pale ; be careful not to remove part of 
it with the fat. Look for a small nerve—-the palpebral branch 
of the lacrimal nerve—which pierces the orbicularis to reach the 
skin of the lateral part of the upper eyelid. _ 

Next, clean the orbicularis oris, and take care not to injure 
the other muscles of the lips which blend with its margins. 

Attempt to define the depressor septi nasi, which lies between 
the orbicularis oris and the septum of the nose. 

Turn to the frontal belly of the occipito-frontalis at the root 
of the nose, find the procerus muscle (p. 14) near the median 
plane, and trace it downwards into the nose. 

At the upper part of the side of the nose, secure the levator 
labii superioris aleque nasi, and trace it down to the ala of the 
nose and the upper lip, but avoid injury to the upper part of 
the anterior facial vein, which lies on its surface. Try to define 
the dilator naris, which is under cover of the levator, and the 
compressor naris, which is medial to it. Look for two slender 
nerves that run downwards on the nose, and clean them—the 
infratrochlear in the upper half of the nose, and the external 
nasal in the lower half (Fig. 9). 

Trace the anterior facial vein downwards till it disappears 
under cover of the zygomaticus major. Clean the zygomaticus 
major, and also the zygomaticus minor if it is present; it is an 
occasional slip that lies medial to the zygomaticus major. Then, 
clean the levator labii superioris—raising the orbicularis oculi 
towards the eye to define the upper part of the levator. 

Now, turn to the lower border of the mandible and clean the 
platysma—a broad, thin sheet of muscle which ascends from the 
neck. As its posterior fibres bend forwards towards the angle 
of the mouth they form part of a small muscle called the risorius. 
Define and clean the risorius. Lastly, define and clean the depressor 
anguli oris, and also the essor labit inferioris, which lies in 
front of the depressor anguli and partly under cover of it. 

I11—2 
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The remaining muscles of the face lie in a deeper plane, 
and cannot be dissected until the superficial muscles have 


been studied. 


FactaL MuscLes.—Remember throughout that branches 
of the facial nerve supply the facial muscles—those that you 
have now dissected, and those that you have yet to dissect. 

The actions of many of the facial muscles are implied in 
their names. The actions of the others may be inferred from 
their position. As the skin was removed, it was noted that 
many muscular bundles were attached to it. The skin is the 
chief insertion of the facial muscles. When they contract 
they therefore move the skin and subcutaneous tissues, giving 
outward evidence of the emotions. Wounds of the face tend 
to gape, and require numerous stitches, for the fibres attached 
to the skin draw the margins of the wound apart. 

Make a careful study of the ovdiculares muscles. With 
regard to the other facial muscles that you have dissected, 
note their position carefully in order that you may fully 
understand the relations of the other structures; but their 
precise attachments are of little importance. 

Orbicularis Oculi.—This muscle has three parts—an 
orbital part on and around the margins of the orbital opening ; 
a palpebral part in the eyelids; and a /acrima/ part related to 


the lacrimal sac. 

The orbital part is the thickest and widest part. It extends 
laterally into the temple, downwards into the cheek, over- 
lapping the muscles of the upper lip, and upwards into the 
forehead, where it blends with fibres of the frontal belly of 
the occipito-frontalis. The fibres of the orbital part are rela- 
tively dark and coarse. They arise from the medial palpebral 
ligament and the adjoining part of the medial orbital margin, 
Sweep in curves round the orbital margin and come back to 
the same point medially, having no attachment laterally 
except a loose connexion with the skin. Some of the fibres 
that arise from the bone above the palpebral ligament are 
short, and end in the skin of the eyebrow. 

The palpebral part is paler and thinner than the orbital 
part. Its fibres also arise from the medial palpebral ligament 
and the adjoining bone, and sweep round in curves, having no 
lateral attachment. At its periphery, the palpebral part is 
continuous with the orbital part. At the margin of each eye- 
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lid, a small bundle is partially isolated, and is called the czdary 
bundle because it lies close behind the roots of the eyelashes. 

The lacrimal part has not yet been dissected. It is a small, 
thin sheet that arises from the posterior margin of the lacrimal 
fossa and the fascial sheath of the lacrimal sac, curves for- 
wards round the lateral side of the lacrimal sac, and divides 
into slips that run laterally in the eyelids. 

Actions of Orbicularis Oculi—The firm connexions of the 
muscle are at the medial corner of the eye; therefore, when 
it contracts, it draws the skin and the eyelids medially, and 
thus promotes the flow of the lacrimal fluid medially towards 
the lacrimal canaliculi. The palpebral part can contract inde- 
pendently to close the eye lightly, as in sleep and in blinking. 
The orbital part also can contract independently, screwing up 
the skin around the eye to give it partial protection from a 
bright light or wind and rain; and those of its fibres that are 
inserted into the skin of the eyebrow draw the eyebrow down 
in frowning, and draw the eyebrows closer together, producing 
one or more vertical furrows in the middle of the forehead. 
Both parts contract firmly to protect the eye from an unex- 
pected bright light or sudden danger. They contract firmly 
also during strong expiratory efforts—a spasm of coughing, 
hearty laughter, the crying of a child. This is probably to 
compress the contents of the orbit and prevent over-distension 
of the orbital veins. The lacrimal part helps the palpebral 
part to draw the eyelids medially ; by its connexion with 
the fascial sheath of the lacrimal sac it probably dilates 
the sac and widens the openings of the canaliculi. 

Muscles of Nose.—These muscles are small and un- 
important. They are (1) the procerus, (2) a portion of the 

levator labit superiorts aleque nast (p. 24), (3) compressor 
narts (Fig. 7), (4) the dlator maris and (5) the depressor septi 
nast—little slips inserted from below into the ala and septum 
respectively. 

Muscles of Lips and Cheeks.—These muscles are in 
two layers—a superficial and a deep. 


( Orbicularis oris; levator labii superioris alzeque nasi ; 

Superficial] levator labii _superioris ; zygomaticus minor; 

jas | zygomaticus major; isorius; part of platysma; 
depressor anguli oris ; depressor labii inferioris. 


Buccinator ; levator anguli oris; incisivus superior ; 


Deeper muscles { araare : : 
P incisivus inferior ; mentalis. 


Ii—2¢ 
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Only the members of the superficial group are at present 
displayed ; the deeper muscles will be dissected after the 
superficial vessels and nerves have been cleaned and studied. 

Orbicularis Oris.—The orbicularis oris is the sphincter 
muscle of the mouth. It forms the greater part of the sub- 
stance of the lips, lying between the skin and the mucous 
membrane, and extending from the edge of each lip to its root. 

It is not a simple muscle composed of bundles arranged in 
concentric curves, like the orbicularis oculi. Besides some 
intrinsic fibres of its own, it is composed of the fibres of all 
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Fic. 6.—Diagram of the Orbicularis Oris Muscle. 
The fibres which enter it from the buccinator are not represented. 


the other muscles named in the list on p. 23 (except mentalis). 
(1) The zntrinstc bundles pass obliquely between the skin 
and the mucous membrane. (2) The zucisive slips arise 
from the jaws opposite the roots of incisor teeth and pass 
laterally into,the lips. (3) The other muscles converge upon 
the mouth ; their fibres mingle and sweep in curves through 
the lips—some obliquely and some transversely. 

Owing to this complex arrangement, the movements of 
the lips are very varied—closing, pressing against the teeth, 
pursing, protruding and twisting. 

The levator labit supertoris aleque nasi is a smal) muscle 
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that lies alongside the attachment of the nose, and divides to 
be inserted into the ala and into the upper lip. 
The /evator labit supertoris—thin and wide—descends from 
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Fic. 7.—The Facial Muscles, 


the infra-orbital margin into the upper lip It is overlapped 
by the orbicularis oculi. 

The sygomaticus minor is \ateral to the levator; it is a 
mere slip, and is often absent. 

The sygomaticus major is both longer and thicker ; it runs 
obliquely from the zygomatic bone to the angle of the mouth. 


26 HEAD AND NECK 


The platysma is a long, thin wide sheet of muscle. It arises 
from the skin and fascize below the clavicle, ascends in the 
superficial fascia of the neck, and enters the face. Its anterior 
fibres are inserted into the anterior part of the lower border 
of the mandible ; its posterior fibres ascend over the posterior 
part of the border, and curve forwards into the lips. Only a 
small part of it is exposed ; the rest will be seen when the 


dissection of the neck is begun. 
The rtsortus lies horizontally opposite the angle of the 
mouth. It consists chiefly of the uppermost (or most posterior) 


bundles of the platysma (Fig. 7). a 
The fibres of the depressor anguli orts arise from the 


part of the mandible situated below the angle of the mouth, 


and converge upon the angle. _ 
The depressor labtt infertorts, short and wide, is in front 


of the depressor anguli and is overlapped by it. 

The buccinator and the levator anguli oris belong to the 
deep group of muscles, and are not yet cleaned ; but note their 
position now. The /evator anguli oris is under cover of the 
levator labii superioris and the lower part of the zygomaticus 
major. The duccénator is the sheet of muscle that lies deep 
in the soft part of the cheek, next the mucous membrane. 


Dissection.—Detach the risorius and cut through the 
posterior half of the platysma along the lower border of the 
mandible, and turn them towards the mouth—avoiding injury 
to vessels and nerves (Figs. 8, 9, 58). 

Search for branches of the great auricular nerve which ascend 
over the lower part of the parotid gland. 

Find the anterior facial vein and the facial artery at the lower 
and anterior angle of the masseter. Clean them at that point, 
but do not trace them farther at present. 

Cut through the fascial covering of the parotid gland im- 
mediately in front of the auricle from the zygoma to the angle 
of the mandible ; raise the fascia, dissecting carefully forwards, 
upwards, and downwards. 

As the ends and the anterior border of the gland are 
approached, look for nerves and vessels which emerge from 
beneath them, and also for the duct of the gland, which appears 
at the anterior border about a finger’s breadth below the 
zygoma. The parotid duct is of considerable size, and is easily 
recognised ; trace it forwards to the anterior border of the 
masseter (Fig. 8). 

Above the duct, find—(1) a small, detached part of the parotid 
gland called the accessory parotid ; My small vessels called the 
transverse facial artery and vein; and (3) the zygomatic branches 
of the facial nerve. Below the duct, find the buccal and the 
mandibular branches of the facial nerve. 
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Take some pains to identify the structures at the anterior 
border of the parotid gland, and then trace the nerves forwards 
to their termination. This is a difficult and tedious dissection 
owing (as explained already) to the numerous communications 
which the branches of the facial nerve effect among themselves 
and with branches of the trigeminal nerve. 


Dissection.—Begin with the zygomatic branches—the upper 
ones first. In following them, when you reach the orbicularis 
oculi, reflect its lateral part, and find the zygomatico-facial nerve 
as it emerges from the zygomatic bone. And when you reach 
the zygomaticus major, reflect that muscle and the zygomaticus 
minor and the levator labii superioris from their origins, and turn 
them downwards. Clean the facial artery and the anterior facial 
vein, following them upwards and downwards; clean the 
branches of the artery ; find the deep facial vein, which passes 
backwards from the anterior facial through the fat and disappears 
under cover of the masseter. Then, trace the lower zygomatic 
branches still farther forwards till you find communications 
between ‘them and branches of the infra-orbital nerve. Follow 
one of these to the trunk of the infra-orbital nerve as it emerges 
through the infra-orbital foramen, and then clean its branches. 

Now, return to the anterior border of the parotid gland, secure 
the buccal branch of the facial nerve as it emerges below the 
duct, and trace it through the fat to the buccinator muscle ; secure 
one of its communications with the buccal nerve—a branch of 
the trigeminal—and follow that nerve forwards in the cheek 
and backwards till it disappears under cover of the ramus of 
the mandible. 

Trace the mandibular branch of the facial nerve forwards 
from the lower part of the parotid gland to the depressor anguli 
oris. Divide that muscle and turn it downwards, and find the 
communication between the mandibular branch and the mental 
nerve, which emerges. through the mental foramen; clean the 
mental nerve and its branches. 


The dissectors will now give their attention to the structures 
that appear at the ends of the parotid gland. 


Dissection.—At the upper end of the parotid gland, identify 
again the vessels and nerves found when the scalp was dissected : 
—(1) The superficial temporal artery, ascending from the gland ; 
(2) the posterior facial vein, descending into it; (3) a slender 
nerve called the auriculo-itemporal, emerging behind the vessels, 
close to the auricle ; and (4) the temporal branches of the facial 
nerve, emerging in front of the vessels. Trace them for a short 
distance downwards. 

Find two veins and a nerve emerging from the lower end of 
the gland :—the antertor and posterior branches into which the 
lower end of the posterior facial vein divides (Fig. 15); and the 
cervical branch of the facial nerve. Clean them as they emerge 
from the gland, but do not trace them farther at present. 
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Apreries OF FACE.—The face is very generously supplied 
with blood-vessels, and wounds of the face therefore bleed 
freely but heal quickly. The arteries are :—(1) The facial 
artery ; (2) the transverse facial artery ; and (3) numerous 
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arteries that accompany branches of the trigeminal nerve 
into the face and receive corresponding names. They 
anastomose freely with one another, so that there is a net- 
work of arteries in the face. 

Transverse Facial Artery.—This is a small vessel 
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that arises from the superficial temporal artery in or under 
cover of the parotid gland; it escapes from the gland near 
its upper end, and runs forwards over the masseter muscle 
below the zygomatic arch (Fig. 8). 

Facial Artery (A. maxillaris externa).—The facial artery 
is by far the largest artery of the face, and is a sinuous vessel 
which arises in the neck from the external carotid artery ; it 
enters the face at the lower and anterior angle of the masseter, 
after turning round the lower border of the mandible and 
piercing the deep fascia of the neck (Figs. 8 and 58). From 
that point it runs forwards and upwards to a point about 
half an inch from the angle of the mouth, and then ascends 
more vertically, in the substance of the levator labii superioris 
alzeque nasi, to end near the medial angle of the eye. Until 
it enters the substance of that muscle, it is under cover of the 
platysma, risorius and levator labii superioris; and it lies 
first on the mandible, next on the buccinator, and then on 
the levator anguli oris. As it crosses the mandible, its 
pulsations can be felt in the living person, and it can be 
compressed against the bone. 

Branches.—Small branches pass backwards to the muscles 
and skin behind the artery. Larger branches pass forwards, 
to the chin, the lips and the nose—see Fig. 8. 

VEINS OF Facre.—The veins anastomose freely in the face, 
and form networks amid the fat and among the muscles. 
The networks are drained by veins that accompany the 
arteries, and by far the largest of them is the anterior facial 
vein. 

Anterior Facial Vein.—This is the companion vein of 
the facial artery. It is behind the artery, on a more super- 
ficial plane at first; and it runs a straighter course. It 
begins at the medial angle of the eye by the union of the 
supratrochlear and supra-orbital veins, which descend from 
the forehead. It runs downwards and backwards, first on 
the surface of the levator labii superioris and the zygo- 
maticus minor, and then under cover of the zygomaticus 
major, risorius and platysma, and reaches the lower border 
of the mandible at the antero-inferior angle of the masseter, 
immediately behind the facial artery. There it pierces the 
deep fascia and descends into the neck, where it joins the 
anterior branch of the posterior facial vein to form the 
common facial vein. 
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Tributaries.—In addition to the supratrochlear and supra- 
orbital veins, it receives tributaries that correspond to the 
branches of the facial artery. As it crosses the buccinator 
muscle it gives off the deep factal vein, which connects it 
with the pterygoid plexus of veins in the infratemporal 
fossa (p. 174). 

NERVES OF Face.—As stated already (p. 16), branches 
of three nerves are found in the face, namely, the great auri- 
cular, the trigeminal and the facial. The dissectors will now 
study the branches derived from the trigeminal and facial 
nerves. 

Branches of Trigeminal Nerve in the Face (Fig. 9). 
—The first of the divisions of the trigeminal nerve (p. 16) 
is the ophthalmic nerve. It breaks up into three nerves— 
Srontal, lacrimal and naso-ctliary—which will be dissected in 
the orbit; and each of these sends cutaneous branches to the 
face :—The external nasal and infratrochlear come from the 
naso-ciliary ; the supvatrochlear and supra-orbital are the 
terminal branches of the frontal; and a palpebral branch 
arises from the lacrimal. 

The maxillary nerve is the second division. It becomes 
the z7%fra-orbital nerve, whose terminal branches supply skin ; 
and the zygomatic branch of the maxillary, which is found in 
the orbit, divides into two cutaneous nerves called the zygo- 
matico-factal and the zygomatico-temporal. 

The branches of the mandibular nerve that supply skin 
are the aurtculo-temporal and the buccal nerves; and its 
dental branch sends the mental nerve to the skin. 

The external nasal nerve is the terminal part of a branch 
of the naso-ciliary that runs part of its course inside the 
nose. It emerges between the nasal bone and the upper 
nasal cartilage, and supplies the skin of the lower half of 
the dorsum of the nose. The skin of the upper half is supplied 
by the zufratrochlear nerve, which emerges from the orbit 
above the medial angle of the eye, and gives branches to the 
eyelids as well as to the nose. 

The supratrochlear and supra-orbital nerves are described 
with the nerves of the scalp (pp. 16, 17). 

The palpebral branch of the lacrimal nerve supplies the 
lateral part of the upper eyelid. 

The 2nfra-orbital nerve is a thick nerve that emerges from 
the infra-orbital foramen under cover of the orbicularis oculi 
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and the levator labii superioris. “It ends at once by dividing 
into :—(a) palpebral branches to the lower eyelid ; (4) nasal 
branches to the side of the nose ; and (c) labial branches to 
the skin and mucous membrane of the upper lip and the skin 
of the cheek between the upper lip and the eye. The name 
infra-orbital plexus is given to the network formed by these 
branches and their communications with each other and with 
the zygomatic branches of the facial nerve. 

The sygomatico-facial nerve is very slender. It arises in 
the orbit, pierces the zygomatic bone, emerges through its 
facial surface, and supplies the skin over the bony part of 
the cheek. 

The sygomatico-temporal nerve has been described already 
(p. 17). 

The superficial part of the auriculo-temporal nerve also 
has been described already (p. 17). 

The buccal nerve (n. buccinatorius) arises in the infra- 
temporal fossa; it passes downwards and forwards, and 
enters the cheek from under cover of the ramus of the 
mandible and masseter, lying on the lowest part of the 
buccinator ; some of its branches pass through the fat to 
the skin of the soft part of the cheek, and others pierce the 
buccinator to reach the mucous membrane. 

The mental nerve arises in the interior of the mandible, 
emerges through the mental foramen under cover of the 
depressor anguli oris, and divides into radiating branches 
that supply the skin and mucous membrane of the lower lip 
and the skin over the mandible from the masseter to the 
symphysis menti. 

‘Terminal Branches of Facial Nerve.—The facial nerve 
has five terminal branches or groups of branches :— 


1. Temporal. 2. Zygomatic. 3. Buccal. 4. Mandibular. 5. Cervical. 


They all emerge from under cover of the parotid gland— 
the temporal branches at its upper end, the cervical at its lower 
end, and the remaining three groups of branches at its anterior 
border. 

The semporal branches are described on p. 17. 

The upper filaments of the zygomatic branches run forwards 
across the zygomatic bone, and terminate in the orbicularis 
oculi. The lower filaments are larger. They run forwards 
along the lower border of the zygomatic bone, under cover 
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of the zygomatic muscles and the levator labii superioris, 
and supply muscles of the nose and muscles between the eye 
and the mouth. 

The buccal branches run towards the angle of the mouth, 
and supply the muscles of the soft part of the cheek. 


















Supra-orbital 
Zygomatico-temporal 


Supratrochlear 


Pa)lpebral branch 
“of lacrimal 


~+ & 


Zygomatico- 


facial ~ 
WA 


Auriculo-temporal \ 


Infratrochlear 


— External nasal 


CS \ 
AY Infra-orbital 


—al 


Posterior auricular 


Trunk of facial 


Branch to posterior 
belly of digastr 
and stylo-byoid 


Buccal 


Fic. 9.—Nerves of the Face. The facial nerve (motor) is depicted in green, 
the branches of the trigeminal (sensory) in black. 
1. Temporal branches. 4. Buccal branch. 


2and 3. Zygomatic branches. 5. Mandibular branch. 
6. Cervical branch. 


The mandibular branches run forwards along the mandible, 
and pass deep to the depressor anguli oris, in company with 
a labial branch of the facial artery, to be distributed to the 
muscles of the lower lip. 

The cervical branch, after its exit from the lower end of 
the parotid gland, runs forwards and downwards, below the 
mandible, to supply the platysma and to communicate with 
the anterior cutaneous nerve of the neck (see p. 48). 


On the fourth day after the body was brought into the 
room and the first day on which it is laid on its back, the 
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students will proceed with the dissection of the deeper 
muscles, vessels and nerves, and will then examine the eye- 
lids, the lacrimal apparatus and the external nose. 


Dissection.—Clean first the levator anguli oris, and then the 
buccinator. As the fat is being removed from the buccinator, 
avoid injury to the buccal nerve; and note the small molar 
glands which lie in the fat and the fascia which cover the muscle. 
Clear away the fascia, define the attachments of the buccinator 
to the maxilla and the mandible, and trace its fibres forwards 
to the angle of the mouth. 


Buccinator.—The buccinator muscle lies next the mucous 
membrane of the cheek, and is a most important part of 
the substance of the cheek. It arises from the outer surface 
of the maxilla and the mandible opposite the sockets of the 
molar teeth, and, betw pen. those two bony attachments, it 
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ge towards 
the angle of the mou Brbicularis oris, of 
which they form a large part. The upper and lower fibres 
pass directly to the corresponding lips; but the middle fibres 
decussate at the angle of the mouth, so that the lower 
fibres enter the upper lip, and the higher ones the lower lip. 

Action.—The buccinator muscle, since it is supplied by 
the facial nerve, is not classified as a muscle of mastication, 
but it is used during mastication to press the cheek against 
the teeth and prevent the food from escaping into the vestibule 
of the mouth. 

Bucco-pharyngeal Fascta.—This is the thin sheet of fascia 
that clothes the surface of the buccinator muscle and extends 
backwards to cover the constrictor muscles of the pharynx 
also. The parotid duct, on its way to the vestibule of the 
mouth, pierces the fascia, the buccinator and the mucous 
membrane ; the fascia and the muscle are pierced also by 
the nerves and vessels of the mucous membrane. 


Molar Glands and Buccal Lymph-Glands.—The molar salivary 
glands are four or five small mucous glands that lie on the bucco- 
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pharyngeal fascia around the parotid duct. Their ducts pass prongs 
the fascia, the buccinator and the mucous membrane to open into the 
vestibule of the mouth. The buccal lymph-glands are one or two small 
glands sometimes found on the surface of the fascia. They are softer 
in consistence than the molar glands, and the two kinds are distinguished 


further by their connexion with lymph-vessels and ducts. 


Buccal Pad of Fat.—The buccal pad or “‘ sucking pad ”’ 
has been removed piecemeal as the nerves of the cheek were 
dissected. It is a mass of fat, encapsuled in fascia, that lies 
on the buccinator and is partly tucked in between the buccin- 
ator and the masseter. It is pierced by the buccal nerves, by 
small vessels and by the parotid duct. It thickens the cheek 
and helps it to resist atmospheric pressure during sucking. It 
is relatively much larger therefore in an infant than in an 
adult ; the rounded fullness of a child’s cheek is due largely 


to the buccal pad. 


Levator Anguli Oris (M. Caninus).—The elevator of the angle of the 
mouth is concealed by the lower part of the orbicularis oculi, the levator 
labii superioris, and the zygomatic muscles, and it is crossed superficially 
near the angle of the mouth, by the facial artery, When the structures 
supérficial to it are turned aside, the muscle will be found to spring from 
the canine fossa below the infra-orbital foramen. It passes downwards 
to the angle of the mouth, where it blends with the orbicularis oris; some 
of its fibres passing into the lower lip (Fig. 6). 


Dissection.—Remove the stitches from the lips ; evert the lips 
and dissect the mucous membrane from the deep surfaces, in 
order to expose the incisive muscles and the mentalis. As the 
mucous membrane is removed a number of small labial glands 
will be seen. The incisive slips are found at the roots of the lips 
opposite the sockets of the incisor teeth (see p. 24). Detach the 
mandibular slips from the bone, and evert the lower lip still 
farther to find the mentalis. 


Mentalis.—The mentalis muscle arises by a pair of slips from the 
outer wall of the canine sockets. The slips converge and unite together 
to be inserted into the skin of the chin. 


Labial and Buccal Glands.—The labial salivary glands 
are small, closely set mucous glands that lie in the submucous 
coat of the lips, and are palpable as little nodules when the 
tongue is pressed against the lip. Their ducts pierce the 
mucous membrane and open into the vestibule of the mouth. 
The buccal salivary glands are similar mucous glands that 
lie in the submucous coat of the cheeks. 
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Evge.Lips: LACRIMAL APPARATUS: EXTERNAL NOSE 


Eyelids.—In the eyelids or palpebrz, the following strata 
will be exposed as the dissection is carried from the surface 
towards the conjunctiva. 
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Upprr Lip. Lower Lip. 
1. Skin. 1, Skin. 
2. Superficial fascia. 2. Superficial fascia. 
3. Orbicularis oculi. | 3. Orbicularis oculi. 
4. Tarsus, palpebral fascia, and | 4. Tarsus and palpebral fascia. | 
tendon of levator palpebree 
superioris. 
5. Conjunctiva. 5. Conjunctiva. | 





In addition to the structures which are arranged in layers, 
there are the palpebral ligaments at the ends of the tarsi, 
the ¢arsal glands on the deep surfaces of the tarsi, and the 
ciliary glands behind the roots of the eyelashes. 

The skin of the eyelids is very thin, and its hairs (except 
the eyelashes) are so short that few of them appear above the 
surface. 

The superficial fascia also is thin, and it contains no fat. 
Its superficial part is loose, and the skin therefore moves 
easily ; it is on this part that blood accumulates in a ' black 
eye’. Its deeper part contains the palpebral part of the 
orbicularis oculi. 

Dissection.—Separate the palpebral part of the orbicularis 
oculi from the remainder by a circular incision ; turn the palpebral 
part towards the palpebral fissure. While raising the muscle 
fibres, avoid injury to the palpebral fascia, vessels and nerves. 
As the dissection is completed the origin of the muscle from the 
medial palpebral ligament (p. 22) will be displayed. 

The removal of the palpebral part of the orbicularis 
oculi brings the palpebral fascia and the tarsi into view. They 
lie in the same morphological plane, and they constitute the 
ground-work of the eyelids (Fig. 10). 

The tarsi are two thin plates of condensed fibrous tissue 
which lie close to the free margins of the eyelids, and stiffen 
them. 
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The tarsus of the lower eyelid is a narrow strip placed be- 
tween the orbicularis and the conjunctiva, and its lower edge 
is connected with the inferior orbital margin by the palpebral 


fascia. 

The tarsus of the upper eyeltd is much larger, and can be 
felt if the lid is pinched up sideways between finger and 
thumb. Its deep surface is adherent to the conjunctiva. The 
lower part of its superficial surface is covered with the orbi- 
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Fic. 10.—Dissection of Right Eyelid. The orbicularis oculi has been 
completely removed. 


cularis; but the upper part and the upper border are 
separated from the orbicularis by (1) the palpebral fascia, 
which is attached not to its upper border but to its anterior 
surface some distance below that border, and (2) the tendon 
of the muscle called the levator palpebrz superioris, which 
expands and fuses with the back of the palpebral fascia 
(Fig. 11). The lower edge of the tarsus is adherent to the 
skin of the margin of the lid. 

The tarsal glands lie in furrows on.the deep surface of 
the tarsi. When a lid is everted, they are seen, through the 
conjunctiva, as closely-placed, parallel, yellow streaks that 
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run at right angles to the margin of the lid. Their ducts 
open on the margin behind the eyelashes. 

The ciliary glands are so minute that they cannot be found 
in an ordinary dissection. They are arranged in several rows 
immediately behind the roots of the eyelashes, and their 
ducts open on the margin of the lids near the eyelashes. 
Festering inflammation of one of them produces the red 
swelling at the margin of the lid called a “‘ stye.” 

The palpebral fascia is a thin fibrous membrane which 
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FIG, 11.—Diagram of the Structure of the Eyelids. 


occupies the interval between the tarsi and the margins 
of the orbit, orming, with the tarsi, a septum between the 
orbit and the exterior. Its peripheral border is attached 
to the orbital margin, except at the medial side, where it 
passes behind the lacrimal sac to be attached to the posterior 
margin of the groove for that sac. The part in the lower 
lid is connected with the lower border of the tarsus. In 
the upper lid, it blends with the anterior surface of the 
expanded tendon of the levator palpebre superioris, and is 
attached with it to the anterior surface of the upper tarsus. 
It is pierced by the nerves and vessels that emerge from the 
orbit above the eye. 

Palpebral Ligaments.—The medial palpebral ligament 
is a strong fibrous band that connects the two tarsi with the 
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medial margin of the orbit. It lies under cover of the skin, 
across the front of the lacrimal sac, and gives origin to many 
of the fibres of the orbicularis ocull. 


The Jateral palpebral ligament is a slender fibrous band that lies 
behind the palpebral fascia, separated from it by a little fat. It connects 
the two tarsi with a little tubercle on the lateral margin of the orbit. 


Levator Palpebrz Superioris.—This muscle will be examined fully 
when the orbit is dissected ; its tendon expands into a wide, thin sheet 
which enters the upper eyelid, where its superficial surface blends with 
the palpebral fascia. A few of the fibres of the tendon pass through the 
orbicularis oculi to be inserted into the skin; others are attached to the 
front and upper edge of the tarsus; and, by its fascial sheath, the 
tendon is connected with the upper fornix of the conjunctiva, which, 
by this means, is raised when the eyelid is raised. 


Vessels and Nerves of Eyelids.—The arteries are derived from the 
ophthalmic and its lacrimal branch. These palpebral arteries pierce the 
palpebral fascia to enter the lids; they anastomose to form arches near 
the margins of the lids, between the tarsus and the orbicularis oculi. 

The veins run medially towards the root of the nose, and end in the 
supratrochlear and anterior facial veins. 

The nerves are numerous. The motor nerves to the orbicularis oculi 
come from the temporal and upper zygomatic branches of the facial 
nerve. The sensory nerves to the upper lid are the palpebral branch of 
the lacrimal nerve and twigs from the supra-orbital, supratrochlear and 
infratrochlear nerves. The infra-orbital nerve supplies the lower lid. 


LACRIMAL APPARATUS.—The following structures are in- 
cluded under this head : 


1. Lacrimal gland and its ducts. 4. Lacrimal sac. 
2. Conjunctival sac. 5. Naso-lacrimal duct. 
3. Lacrimal canaliculi. 6. Lacrimal fold. 


Dissection.—Remove the upper, lateral part of the palpebral 
fascia in order to expose the anterior part of the lacrimal gland 
and the part that juts down into the upper eyelid. Raise the 
gland, and move the point of the knife carefully up and down 
in the loose tissue below the gland to find its ducts. 

Now, pass to the medial angle of the eye. If the lacrimal 
papillze were not destroyed when the skin and the orbicularis 
were removed, pass a bristle through a lacrimal punctum into 
the canaliculus, and along it to the lacrimal sac. 

Clean the medial palpebral ligament, and identify the lacrimal 
sac, which lies behind it. Note the lacrimal part of the orbicularis 
oculi as it curves forwards round the lateral side of the sac. 
Remove the muscle fibres and the fascia that covers the sac. 
Make an opening into the sac, and pass a probe into it, and 
down through the naso-lacrimal duct into the cavity of the 


nose. 

Lacrimal Gland.—The lacrimal gland (Figs. 12, 46, 47, 
103) lies in the orbit, and will be fully examined when the 
orbit is dissected. Note now, however, that a part of it, 
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called the palpebral process, extends down into the lateral part 
of the upper eyelid between the conjunctiva and the palpebral 
fascia, and may be seen bulging the conjunctiva when the lid 
is everted. 
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Fic. 12.—Dissection of Lacrimal Apparatus. 


The ducis of the lacrimal gland—a dozen or less—are short 
and slender. They open on the lateral part of the upper lid 
near the superior fornix of the conjunctiva. 

Conjunctiva.—The conjunctiva is a moist, transparent 
membrane covered with transparent stratified epithelium. 
It lines the deep surface of each eyelid; at the root of the 
eyelid, it is reflected on to the eyeball, forming a fornix, and 


covers the anterior part of the sclera. The conjunctiva as a 
t1—3 b 
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whole is called the conjunctival sac, which is closed when 
the eye is shut. The cavity of the sac is the capillary interval 
between the ocular and palpebral conjunctiva and contains 
only enough lacrimal fluid to keep the surfaces moist. The 
cavity opens on to the exterior through the palpebral fissure, 
and communicates with the lacrimal sac through the 
canaliculi. 

Lacrimal Canaliculi (Ductus Lacrimales).—These are 
the two slender tubes, less than half an inch in length, that 
lie in the medial part of the margins of the two eyelids. 
Each begins on the summit of a lacrimal papilla, where it 
appears as the black speck known as the /acrimal punctum. 
From the punctum, it runs medially to open into the lacrimal 
sac under cover of the medial palpebral ligament. 

Lacrimal Sac.—The lacrimal sac lies in the lacrimal 

groove on the medial wall of the orbit, just within the 
medi! orbital margin, behind the medial palpebral ligament. 

It is separated only by thin bone from the mucous membrane of 

the nose, and, when it has to be operated on, the operator may 

prefer to approach it from the nose in order to avoid leaving 

a scar on the skin. The sac is about half an inch long and 

quarter of an inch wide. Its upper end is blind; its lower 

end is continuous with the naso-lacrimal duct. 

Naso-Lacrimal Duct.—This tube is about half an inch 
long, and of the same width as the sac (Fig. 12). It begins 
at the antero-medial corner of the floor of the orbit, and 
passes downwards and slightly backwards and laterally, 
through the naso-lacrimal canal, to end in a part of the 
cavity of the nose called the inferior meatus. At the medial 
side of its opening, the mucous membrane is pinched up to 
form the /acrimal fold, which acts as a flap valve to prevent 
the secretion of the nose from being driven up into the duct. 

Lacrimal Fluid.—The liquid secreted by the lacrimal 
gland passes by the ducts of the gland into the conjunctival 
sac. It flows downwards over the eyeball and is carried 
also medially by the involuntary movements of the eyelids, 
which move towards the nose as well as towards each 
other; that arrangement ensures that the whole front of 
the eye is moistened. 

In ordinary circumstances, most of the fluid evaporates ; 
the residue is drained away by the lacrimal canaliculi into 
the lacrimal sac, whence the naso-lacrimal duct carries it to 
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the nose. It is only when the secretion is excessive that 
it overflows as fears. When the lacrimal canaliculi and sac 
are extirpated, the patient therefore suffers little or no 
inconvenience from the overflow of tears unless the secretion 


is too abundant. 

Accessory Lacrimal Glands.—The lacrimal gland may 
sometimes have to be removed. The conjunctiva is then 
kept moist by the increased activity of minute accessory 
lacrimal glands that lie near the fornices. 


Complete the study of the face by an examination of the 
cartilages of the external 


nose. 
Dissection.—Strip the 
muscles and the remains of 
the skin off the nose and 
define the cartilages ; but 
preserve the nerves. 


Cartilages of External ° 
Nose.—The upper nasa! cartil- 
age (C. nasi lateralis) istriangular “ 
in outline. The upper part of the 
antertor border is fused with its 
fellow of the other side and with 
the anterior edge of the large 
cartilage of the septum of the 
nose ; but the lower part is separ- 
ated from its fellow by a narrow : 
interval in which the edge of the Fic. 13.—Cartilages of the External 
septal cartilage is seen. The fos- Nose. 
terior border is connected with the 
nasal bone and the frontal process of the maxilla. The Jower border is 
attached by fibrous tissue to the lower cartilage. 

The lower nasal cartilage (C. alaris major) is folded round the anterior 
part of the nostril. Its medza/ part lies in the lower part of the septum, 
and, with its fellow, forms the point of the nose. The /ateral part is larger 
and is oval in shape. It reaches neither down to the margin of the nostril 
nor backwards to the maxilla. The interval behind it is filled with fatty 
fibrous tissue in which there are two or three islets of cartilage called the 
small cartilages of the ala. 


Stitch the skin-flaps of the face together and also those 
of the anterior part of the scalp, in order to preserve the 
parts that have been exposed. see A2— 
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SIDE OF THE NECK 


On the fifth day after the body is brought into the room 
and the second day after it is placed on its back, the dissectors 
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of the Head and Neck examine the side of the neck and 
begin the dissection of the posterior triangle. 

The side of the neck is bounded de/ow by the clavicle, 
above by the lower border of the mandible, the mastoid 
portion of the temporal bone, and the superior nuchal line of 
the occipital bone. It extends anfertorly to the median plane, 
and postertorly to the anterior border of the trapezius muscle. 
It is divided by the sterno-mastoid muscle into the anterior 
and posterior triangles of the neck. 

Surface Anatomy.—Pull the head over towards the 
opposite side. The sterno-mastotd then raises up a wide, 
low ridge that extends from the manubrium and the medial 
third of the clavicle to the skull behind the ear. The 
sterno-mastoid is even more prominent in the living neck 
when the face is turned towards the opposite side; and 
on its surface, the external jugular vein can be seen if the 
superficial veins of the body are dilated; it descends almost 
vertically from the region below the auricle towards the clavicle. 

Note the supraclavicular fosse. The J/esser supra- 
clavicular fossa is a shallow depression, above the medial 
part of the clavicle, between the sternal and clavicular parts 
of the sterno-mastoid; it is opposite the lower part of the 
internal jugular vein. The greater supraclavicular fossa— 
both wider and deeper—is the depression above the inter- 
mediate third of the clavicle, and corresponds to the lower 
part of the posterior triangle ; it overlies the cervical part 
of the brachial plexus and the third part of the subclavian 


artery. 


POSTERIOR TRIANGLE 


The dissection of the posterior triangle (except the brachial 
plexus) should be completed in two days. On the third day, 
the dissectors will study the parts exposed on the second day, 
and revise the parts cleaned and studied on the first day. On 
the fourth day—that is, the day before the body is turned 
face downwards—they will join forces with the dissectors of 
the Upper Limb and display and examine the brachial 
plexus. 


When reflecting the skin, be very careful to remove 
nothing but the skin, for the superficial fascia is probably 
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thin, and the accessory nerve—one of the most important 
structures in this region—is usually very near the skin though 
it is not in the superficial fascia. At a later stage in the 
dissection, a student often looks for this important nerve in 
vain, for it has been removed with the thin layers of fasciz 
that adhered to the skin. 


Dissection.—Make an incision through the skin from the 
mastoid process along the middle of the sterno-mastoid muscle 
to the sternal end of the clavicle, and then along the clavicle 
to its acromial end. Reflect the flap from before backwards 
(together with the posterior flap of the scalp) till the anterior 
border of the trapezius is reached, and then leave it attached 
along that border. 


When the skin is reflected the superficial fascia and part 
of the platysma muscle will be exposed. 

The sz is thicker over the upper and posterior part of 
the triangle than over the lower and anterior part. 

The superficial fascia is usually thin, for, even in adipose 
bodies, the fat of the posterior triangle tends to accumulate 
under the deep fascia rather than in the superficial fascia. 

The platysma is a long, wide, thin sheet of muscle that 
arises from the fasciz and skin below the clavicle and sweeps 
upwards and forwards in‘ the superficial fascia of the side of 
the neck to the face. Its upper part has been dissected in the 
face; it will be met again in the dissection of the anterior 
triangle. In the meantime, note that part of it lies in the 
superficial fascia of the lower and anterior part of the roof of 
the posterior triangle. 


Dissection.—Make an incision through the platysma along 
the line of the clavicle, and turn the muscle upwards and for- 
wards. While making the incision and while reflecting the 
muscle, be careful not to injure the supraclavicular nerves and 
the external jugular vein, for they are directly subjacent to the 
platysma. 

Find the external jugular vein on the surface of the sterno- 
mastoid (Fig. 14), and trace it downwards till it pierces the deep 
fascia, and upwards till it is joined by the posterior auricular vein ; 
clean that vein also. 

Find the three cutaneous nerves that pierce the deep fascia 
on the surface of the sterno-mastoid near the middle of its 
posterior border and trace them—the lesser occipital, upwards 
along the posterior border of the sterno-mastoid; the great 
auricular, upwards towards the auricle; and the anterior 
cutaneous nerve, forwards across the sterno-mastoid. 

Now, look for the three supraclavicular nerves—lateral, medial 
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and iniermediate. They pierce the deep fascia at varying points 
above the clavicle. Trace them as they branch and radiate to- 


wards the corresponding thirds of the clavicle. 
Then, clean the remains of the fat from the deep fascia. 
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Deep Fascia of Posterior Triangle.—The deep fascia 
is in two parts—the fascia of the roof and the fascia of the 
floor. 
The deep fascia of the roof of the triangle is now displayed. 

It is part of the sheet of fascia that invests the whole neck. 
It stretches from the intermediate third of the clavicle to the 
superior nuchal line of the occipital bone ; and it is continu- 
ous, anteriorly, with the fascia of the sterno-mastoid, and, 
posteriorly, with the fascia of the trapezius. It is pierced 
by—(1) the supraclavicular nerves, (2) the external jugular 
vein, and (3) small unnamed cutaneous arteries. It is not 
a strong layer, and it is frequently difficult to display it as 
a continuous sheet. Over the upper part of the triangle, it 
forms a single layer ; but inferiorly it splits into two lamellie 
—a superficial and a deep. 

The first or superficial layer is attached to the upper 
surface of the clavicle, and is continuous with the fascia on 
the superficial surface of the sterno-mastoid and trapezius. 
The second layer is continuous with the fascia on the deep 
surface of those muscles. Inferiorly, it passes down behind 
the clavicle to be attached to its lower border and to fuse with 
the fascia on the back of the subclavius muscle. Superiorly, 
as it ascends to join the first layer, it fuses with the fascia on 
the surface of the inferior belly of the omo-hyoid muscle 
(which lies a little above the clavicle—Fig. 15), and, by this 
means, it holds the omo-hyoid down in its place. 

The space between those two layers of deep fascia extends 
upwards to the inferior belly of the omo-hyoid, or a little 
beyond it; laterally it reaches the coracoid process; and, 
anteriorly, if the handle of the knife is pushed forwards deep 
to the sterno-mastoid, the space is found to be continuous with 
the interval between the two layers of fascia in the front of the 
neck. Over the posterior triangle, the space contains :— 
(1) Part of the external jugular vein; (2) the terminal part 
of the frvansverse cervical vein; and (3) the suprascapular 
vessels, which, however, are behind the clavicle, between it 
and the second layer, rather than between the two layers of 


fascia. 
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The accessory nerve runs obliquely downwards and back- 
wards across the middle of the triangle, enclosed in a tunnel 
in the deep fascia of the roof. 

The deep fascia of the floor of the triangle is not yet dis- 
played, but it is convenient to consider its connexions now. 
It clothes the muscles of the floor. Superiorly, it is attached 
to the superior nuchal line. Anteriorly or medially, it is 
continuous with the fascia of the upper part of the scalenus 
anterior muscle (p. 54) and with the prevertebral fascia which 
covers the muscles on the front of the cervical vertebre. 
Posteriorly or laterally, it blends with the fascial sheaths of 
the deeper muscles at the back of the neck. Inferiorly, it 
extends downwards over the scalenus medius muscle behind 
the brachial plexus and the subclavian artery, and its looser, 
superficial part is continuous with the posterior wall of the 
axillary sheath; the plexus and the subclavian artery are 
covered anteriorly with a thin, indefinite layer prolonged 
over them from the loose areolar tissue that lies in front of 
the fascia of the scalenus anterior. 

The structures between the fascia of the floor and the 


fascia of the roof are :—(1) A variable quantity of fat. (2) 
Some /ymph-glands, along the posterior border of the sterno- 
mastoid and at the lower part of the triangle. (3) The occtpsta/ 
artery, at the apex of the triangle. (4) Branches to the 
trapezius (usually two) from the third and fourth cervical 
nerves, running obliquely downwards and backwards about 
the middle of the triangle. (5) The inferior belly of the 
omo-hyotd. (6) The transverse cervical artery, near the omo- 
hyoid. (7) The nerve to the subclavius, descending near the 
lower part of the posterior border of the sterno-mastoid. 

Note that, in the lower part of the triangle, there are four 
layers of deep fascia. For the fascia of the roof splits into two 
layers to become continuous with the fascia on the two surfaces 
of the sterno-mastoid and trapezius; and the brachial plexus 
and subclavian artery have a loose layer in front of them and 
a more definite layer behind them. 

Dissection.—tTrace the supraclavicular nerves upwards, 
through the deep fascia, to their common trunk at the posterior 
border of the sterno-mastoid ; then, pull them aside, and cut 
through the first layer of the deep fascia immediately above the 
clavicle and along the posterior border of the sterno-mastoid, and 


turn it upwards. With the handle of the scalpel, lore the 
extent of the space between the two layers of fascia. en, clear 
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away the areolar tissue from the space, and expose and clean a 
further part of the external jugular vein, and the terminal parts 
of the transverse cervical and the suprascapular veins as they 


join the external jugular. : 
Be careful of the nerve to the subclavius, for it descends vertically 


near the lateral side of the external jugular vein (Figs. 16, 58) ; 
trace the nerve upwards and downwards. 

Pull the lower part of the external jugular vein backwards 
and expose the anterior jugular vein as it joins the external 
jugular. Dissect carefully behind the clavicle and find the 


suprascapular vessels. 

Trace the second layer of the deep fascia upwards till it fuses 
with the first layer, and note that it is continuous with the fascia 
around the inferior belly of the omo-hyoid. 

Return to the middle of the posterior border of the sterno- 
mastoid, and identify the cutaneous nerves again. Trace them 
towards their origins under cover of the sterno-mastoid ; but do 
so with great care, for the accessory nerve emerges from the sterno- 
mastoid at that point, and the lesser occipital nerve, as it curves 
upwards, hooks round the lower border of the accessory nerve— 
and that is a means of identifying the accessory nerve. 


Cutaneous Branches of Cervical Plexus.—They are 
the lesser occipital, the great auricular, the anterior cutaneous 
nerve of the neck and the supraclavicular nerves. Only a 
small part of the anterior cutaneous nerve has been exposed, 
but, even at this stage, its further course can be understood. 
The great auricular and lesser occipital nerves have been 
traced to their terminations. The supraclavicular nerves 
have been traced as far as the clavicle, and their lower parts 
have been exposed by the dissectors of the Upper Limb. 

The cervical plexus is formed by the anterior primary rami 
of the upper four cervical nerves, and lies under cover of the 
internal jugular vein and sterno-mastoid muscle in the upper 
part of the neck ; its cutaneous branches emerge from under 
cover of the muscle at its posterior border, and diverge from 
one another—upwards, forwards, and downwards. 

The lesser occipital nerve springs from the second cervical 
nerve. It emerges about the middle of the posterior border 
of the sterno-mastoid, and ascends for a short distance along 
its posterior border ; it then passes to the superficial surface 
of the muscle, gives small branches to the skin of the neck, 
pierces the deep fascia, and divides into branches which 
supply the skin of the upper third of the cranial surface 
of the auricle, and a portion of the skin behind the auricle, 
where it communicates with the greater occipital nerve. 

The great auricular nerve arises from the second and third 
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cervical nerves. It emerges immediately below the lesser 
occipital nerve, turns round the posterior border of the sterno- 
mastoid, pierces the deep fascia and runs upwards and for- 
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Fic. 14.—Superficial Branches of Cervical Plexus. 


wards, over the sterno-mastoid, towards the angle of the 
mandible—lying a little behind the external jugular vein, 
and nearly parallel to it, and giving small branches to the 
Skin of the neck. It breaks up into three sets of terminal 
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branches—mastoid, auricular and facial. The mastoid 
branches go to the skin of the mastoid region. The auricular 
branches supply the skin of the lower part of both surfaces 
of the auricle. The factal branches, which have already 
been seen, ramify over the lower part of the masseter and 
the parotid gland. Some of the filaments enter the substance 
of the parotid gland to communicate with the facial and 
auriculo-temporal nerves. 

The anterior cutaneous nerve of the neck (N. cutaneus 
colli) derives its fibres from the second and third cervical 
nerves, emerges with the great auricular, turns round the 
posterior border of the sterno-mastoid, pierces the deep fascia, 
passes forwards across the sterno-mastoid, either superficial 
or deep to the external jugular vein, under cover of the 
platysma, and divides into upper and lower branches, which 
ramify over the front of the neck, piercing the platysma to 
reach the skin; the upper branch communicates freely with 
the cervical branch of the facial nerve. It supplies most of 
the skin of the side and the front of the neck. 

The supraclavicular nerves arise from the junction of the 
third and fourth cervical nerves as a single trunk which 
emerges a little below the middle of the posterior border of 
the sterno-mastoid, and divides into three branches—the 
lateral, intermedtate and medial supraclavicular nerves— 
which diverge from one another, and send small branches 
to the skin of the lower part of the side of the neck. The 
medial nerve pierces the deep fascia at the posterior border 
of the sterno-mastoid a little above the clavicle, and divides 
into branches which descend over the medial third of the 
clavicle to supply the skin of the front of the chest down 
to the level of the sternal angle. The intermediate nerve 
pierces the deep fascia a little above the middle of the 
clavicle, and sends branches down to the same level. The 
lateral nerve pierces the fascia at a slightly higher level ; its 
branches descend over the lateral third of the clavicle to 
supply the skin over the upper half of the deltoid muscle. 

JUGULAR VeEINnS.—There are three pairs of jugular 
veins—anterior, external and internal. The eternal jugular 
vein is much the largest and is the most important, but it is 
under cover of the sterno-mastoid and other structures and 
will not be dissected till the deeper structures of the neck are 
examined, The anterior jugular vein runs downwards in the 
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superficial fascia near the middle line of the front of the neck 
and then turns laterally under cover of the sterno-mastoid 
to reach the external jugular vein. Though it runs most of 
its course in the superficial fascia, it is not conspicuous, for 
it is very slender. 

External Jugular Vein.—This is the jugular vein with 
which the dissectors are familiar before they begin to dissect, 
for it is a fairly large vein that lies in the superficial fascia for 
most of its course, and is often conspicuous in the living neck. 

Origin, course and termination.—It begins on the surface 
of the sterno-mastoid, below the lower end of the parotid 
gland, by the union of the posterior auricular vein and 
the posterior branch of the posterior facial vein. After its 
formation, it runs downwards over the sterno-mastoid, and 
reaches the posterior border of the muscle about an inch 
above the clavicle. There, it pierces the first layer of deep 
fascia, and then descends between the first and second layers 
close to the sterno-mastoid ; finally, it pierces the second layer 
to end in the subclavian vein behind the clavicle (Figs. 15 
and 58). Afterit pierces the deep fascia, it occasionally inclines 
medially, deep to the sterno-mastoid, to terminate in the sub- 
clavian vein near the internal jugular, or in the internal 
jugular. ; 

Relations and tributaries.—As the external jugular vein 
lies on the sterno-mastoid, it is at first parallel with and 
anterior to the great auricular nerve, and then deep to the 
platysma ; and while beneath the platysma it crosses either 
superficial or deep to the anterior cutaneous nerve of the 
neck (Fig. 15). Between the two layers of the deep fascia, 
it receives the transverse cervical, suprascapular and anterior 
jugular veins; and it lies superficial to the lower roots of the 
brachial plexus. As it pierces the second layer of deep 
fascia, it is superficial to the third part of the subclavian artery. 

Immediately above its termination the vein is provided 
with a valve. As it pierces the first layer of the deep fascia, 
Its wall is closely connected with the margin of the opening 
through which it passes. Consequently, when the fascia is 
stretched the lumen of the vein is widened, and, if the vein 
is divided at that point in the living person, the walls of 
the lower portion do not collapse and air is apt to be sucked 
into it when the breath is drawn—an accident which may be 
fatal. 
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The contents of the posterior triangle must now be exposed 
and cleaned. Remove all the deep fascia and the fat from 
the triangle. As you do so, remove also the lymph-glands : 
they lie along the posterior border of the sterno-mastoid and 
in the lower part of the triangle. But preserve the other 
structures. 


Dissection.—Begin at the apex of the triangle. Clean the 
occipital artery, which usually crosses the apex; and then 
remove the fat and fascia from the muscles in the upper half 
of the floor. 

Now, go back to the middle of the posterior border of the 
sterno-mastod. Find the accessory nerve again, and trace it 
across the triangle to the trapezius. Find also the branches 
that run from the third and fourth cervical nerves to the trapezius 
near the accessory nerve ; one of them may be mistaken for it. 
At the same time, find two small nerves that arise from the 
third and fourth cervical nerves, and sink into one of the muscles 
of the floor of the triangle—the levator scapulz. 

Turn next to the inferior belly of the omo-hyoid. Cut through 
the fascia along its upper border and reflect the fascia downwards ; 
turn the upper border of the muscle towards you, and find its 
nerve, which enters its deep surface near the sterno-mastoid. 


The dissector will now trace and clean the structures that 
lie between the accessory nerve and the omo-hyoid. 


Dissection.—(1) Begin with the upper part of the brachial 
plewus ; as you clean it, be careful of the nerves that spring 
from it. 

(2) The suprascapular nerve—a fairly thick nerve that runs 
downwards and backwards immediately above the plexus, and is 
partly under cover of the omo-hyoid. 

(3) A little higher up, find a slender nerve called the nerve to 
the rhomboids ; it runs downwards and backwards and dis- 
appears through the floor of the triangle. 

4) The transverse cervical artery appears at the upper border 
of the omo-hyoid. Follow it backwards till it disappears. 

(5) Turn the upper part of the brachial plexus forwards, and 
find the upper roots of the nerve to the serratus anterior, which 
spring from the back of the plexus and run downwards under 
cover of it. 

(6) The nerve to the subclavius has been cleaned already ; 
identify it again. 


Lastly, deal with the structures below the omo-hyoid. 


Dissection.—{1) Remove the terminal parts of the supra- 
scapular and transverse cervical veins, if they are in the way. 
(2) Pull up the suprascapular artery from behind the clavicle, 
and clean it. 
3) Remove the second layer of deep fascia. 
_ (4). Clean the small part of the transverse cervical artery that 
lies behind that fascia, below the omo-hyoid. 
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(5) Pick up the nerve to the subclavius again, and follow it to 
its termination. 

(6) Clean the lowest part of the external jugular vein. 

(7) Remove a third layer of deep fascia—a layer which clothes 
the front of the brachial plexus and the third part of the sub- 
clavian artery and the subclavian vein. 

(8) Clean the subclavian vessels and the part of the brachial 
plexus that lies near them. 

(9) Raise the lateral part of the plexus, and find the nerve to 
the serratus anterior under cover of it, and follow the nerve 
upwards and downwards. 


Boundaries and Contents of Posterior Triangle.— 
The triangle is bounded zz front by the sterno-mastoid ; 
behind by the trapezius; de/ow by the intermediate third 
of the clavicle ; and adove by the superior nuchal line of the 
occipital bone, or by the meeting of the upper ends of the 
sterno-mastoid and the trapezius. 

The roof is the deep fascia, covered by superficial fascia 
and skin, and, in its lower and anterior part, by the platysma, 
which is embedded in the superficial fascia. The roof is 
pierced by—(1) the external jugular vein, near the lower and 
anterior angle ; (2) the supraclavicular nerves, a short distance 
above the clavicle; (3) small unnamed: cutaneous arteries ; 
(4) lymph-vessels, passing from the superficial structures to 
the glands in the triangle. * 

The floor is formed of muscles, clothed with deep fascia. 
From above downwards, the muscles are the splenius capitis, 
the levator scapulz and the scalenus medius. Often, the upper 
end of the semispinalis capitis forms the floor at the apex of 
the triangle; and, sometimes, the first digitation of the 
serratus anterior appears in the lower posterior angle— 
especially on the right side, as the right serratus is often bigger 
than the left. 

The contents of the posterior triangle are :— 

I. Fatty areolar tissue. 


2. Inferior belly of omo-hyoid muscle. 
3. Lymph-glands. 


( Occipital (usually). 

Third part of subclavian. 

4. Arteries | Transverse cervical and its terminal branches. 
Suprascapular (behind clavicle). 


Subclavian (behind clavicle). 
External jugular. (p. 49) 

5. Veins Transverse cervical. 
Suprascapular. 
Termination of anterior jugular. 
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Accessory. 
Lesser occipital. (p. 46) 
Great auricular. (p. 46) 


Anterior cutaneous nerve 
of neck. (p. 48) Branches of the 


Supraclavicular. (p. 48) | C¢*Vical plexus. 

To levator scapule. 

To trapezius. 

To inferior belly of omo-hyoid, from ansa hypoglossi. 
Trunks of brachial plexus. 

Nerve to the rhomboids. 

Nerve to the serratus anterior. | Branches of the 
Suprascapular. | brachial plexus. 
Nerve to the subclavius. 


6. Nerves 



























Semispinalis capitis 
Posterior auricular vein 
Post. branch of post. facial v. 
Int. jugular vein 
Hypoglossal nerve “ee 

Ant. br. of posterior facial vein! ann 
Lesser occipital n,/ 
Hypoglossal nerve 
Great auricular n, 


: divastr 
Trapezius pene 


N. to thyro-hyoic 
Desc. hypogtoss: 


Splenius capitis Thyro-hyoid 


Ant. cutaneous n. of necke 


Accessory n Sup, thyroid art. 


Omo-hyoid 


Levator scapulzx 


Sterno-hyoid 
Nerve to rhomboids 


External jugular vein 


Scalenus medius 
A Sterno-mastoid 


Trans. cervical artery Paes 
be Supra. 

bee SCADUIar art. 

és eee gs tne Mee F - mae ocalenus ant. 

rachial plexus _ Aes APRN . ; ax Subclavian art. 


oe @¢Subclavian v. 
Suprascapular 0.) ian arn 


Fic. 15.—Triangles ot the Neck seen from the side. The clavicular head 
of the sterno-mastoid muscle was small, and a considerable part of the 
scalenus anterior muscle is therefore seen. 
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The external jugular vein has been described already 
(pp. 42, 49). The occiprtal artery merely crosses the apex of 
the triangle; the part of it in the triangle is therefore so 
short that, at this stage, it is necessary only to note its 
presence there. The suprascapular artery and the subclavian 
vein are behind the clavicle; but it is convenient to describe 
them with the contents of the triangle. 


Accessory Nerve.—The portion of the accessory nerve 
which appears in the posterior triangle consists of fibres which 
arise from the cervical part of the spinal cord. Before appear- 
ing in its present situation, this portion entered the cranium 
through the foramen magnum and left it by passing through 
the jugular foramen; having escaped from the skull, it 
descended vertically for nearly an inch, and then passed 
downwards and backwards, through the deeper fibres of 
the sterno-mastoid—supplying it. 

The nerve enters the posterior triangle at or a little above 
the middle of the posterior border of the sterno-mastoid. It 
runs downwards and backwards, through a tunnel in the 
deep fascia of the roof of the posterior triangle, parallel to 
the fibres of the levator scapule, from which it is usually 
separated by a quantity of fat ; and it disappears under the 
trapezius about two inches above the clavicle. It ramifies 
on the deep surface of the trapezius, supplying it—the main 
branch descending to the lower end of the muscle. As it 
enters the triangle, the lesser occipital nerve turns round its 
lower border. One of the branches to the trapezius from the 
third and fourth cervical may be thick enough to be mistaken 
for the accessory nerve ; but, though these nerves run in the 
same direction as the accessory and are near it, they are in a 
deeper plane amidst the fat of the triangle. 

Branches of Cervical Plexus.—The only branches of 
the cervical plexus which appear in the posterior triangle 
are: (1) The cutaneous branches, studied already (pp. 46, 48). 
(2) Two small dzanches to the levator scapule from the third 
and fourth cervical nerves which enter the muscle opposite 
the middle of the posterior border of the sterno-mastoid. 
(3) The branches to the trapeztus from the third and fourth 
cervical nerves ; they communicate with the accessory nerve, 
both in the triangle and under cover of the trapezius. 

Before the remaining contents of the posterior triangle are 
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studied, expose the scalenus anterior muscle. It lies under 
cover of the sterno-mastoid, and therefore does not belong to 
the posterior triangle ; and, at a later period, it will be ex- 
amined fully with the other scalene muscles; but make a 
preliminary examination of it now, for, in the root of the 
neck, it is a guide-post to which reference has to be made in 
the description of other structures. 

Dissection.-—Cut through the clavicular attachment of the 
sterno-mastoid close to the clavicle, and reflect that part of the 
muscle forwards. Remove the underlying fat till the scalenus 
anterior is exposed. Then, define the borders of the muscle and 
clean the structures on its surface, namely, omo-hyoid, transverse 
cervical artery, suprascapular artery, anterior jugular vein, sub- 
clavian vein and phrenic nerve. Depress the clavicle to reach 
the subclavian vein. 

Scalenus Anterior.—This important muscle takes origin 
from the transverse processes of the third, fourth, fifth and 
sixth cervical vertebrze, and descends, tapering, to be in- 
serted into the first rib. It lies in front of the cervical 
pleura, and crosses in front of the subclavian artery (second 
part). It is concealed by the sterno-mastoid. The phrenic 
nerve descends over the front of the muscle ; it lies between 
the muscle and its fascia and crosses the muscle gradually 
from lateral to medial border. Superficial to that, the muscle 
is crossed by the inferior belly of the omo-hyoid, the trans- 
verse cervical artery, the suprascapular artery, the anterior 
jugular vein, and the subclavian vein—named in order from 
above downwards. The anterior primary rami of the cervical 
nerves, from the fourth downwards, emerge at the lateral 
border of the muscle. 

Inferior Belly of Omo-Hyoid.—This slender muscle 
springs from the upper border of the scapula and the supra- 
scapular ligament under cover of the trapezius, and passes 
upwards to enter the posterior triangle at its lower and 
posterior angle ; it then runs upwards and forwards, across 
the brachial plexus (at a variable distance from the clavicle) 
to the sterno-mastoid, crosses the scalenus anterior, and joins 
the tendon which connects it with the superior belly. The 
tendon lies under cover of the sterno-mastoid, on the internal 
jugular vein, at the level of the cricoid cartilage. As the 
inferior belly crosses the posterior triangle, it lies superficial 
to the suprascapular nerve, the transverse cervical artery and 
the brachial plexus. The muscle can be felt through the skin 
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and the fascie in the living person by the finger moved up 
and down a little above the clavicle ; and, in a thin person 
who is talking, the twitching of the muscle can be seen. 

Its nerve reaches its deep surface by running along the 
back of the intermediate tendon, and comes from a nerve 
loop, called the asa hypogloss?, which lies on the common 
carotid artery, and will be dissected later. Cerure aha 

Third Part of Subclavian Artery.—The right sub- 
clavian artery springs from the innominate artery behind 
the right sterno-clavicular joint. The left artery springs from 
the arch of the aorta, and ascends to enter the neck behind 
the left sterno-clavicular joint. On each side, it arches 
laterally in the root of the neck across the front of the cervical 
pleura, and ends at the outer border of the first rib by 
becoming the axillary artery. The scalenus anterior descends 
in front of the highest part of the arch. As the relations of 
the subclavian artery are very numerous, use is made of the 
scalenus anterior to divide the artery (for descriptive purposes) 
into three parts—the first part medial to scalenus anterior, 
the second part behind it, and the third part lateral to it. 

The third part is the only part with which we have to deal 
at present. It begins about a finger’s breadth above the 
clavicle at the lateral border of the scalenus anterior (which 
is Opposite the posterior border of the sterno-mastoid) ; and 
It slopes rapidly to its termination at the outer border of the - 
first rib opposite the lower border of the middle of the clavicle. 
Its distal part is behind the clavicle, and is therefore below 
the posterior triangle ; but it is convenient to deal with it as 
a whole. 

Usually the third part of the subclavian artery gives off 
no branch ; but occasionally it gives origin to the descending 
scapular artery, which takes the place of the deep branch of 
the transverse cervical artery. 

Relations.—Postero-infertor : cervical pleura; lower end 
of the scalenus medius ; lowest trunk of the brachial plexus, 
between the artery and scalenus medius ; the first rib, below - 
and in front of scalenus medius. In the living person the 
artery can be compressed against the first rib. Superficzal: 
(1) Skin. (2) Superficial fascia, platysma and intermediate 
supraclavicular nerve. (3) First layer of deep fascia and the 
clavicle. (4) Suprascapular artery and vein, behind the 
clavicle; external jugular and transverse cervical veins, 
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and, often, another suprascapular vein, above the clavicle. 
(5) Second layer of deep fascia. (6) Nerve to subclavius. 
(7) Third layer of deep fascia. The suprascapular and 
transverse cervical veins are connected by cross branches 
with each other, forming a troublesome network in front of 
the artery. 

Subclavian Vein.—The subclavian vein is wholly behind 
the clavicle ; but it is convenient to study it now. It is the 
continuation of the axillary vein. It begins at the outer border 
of the first rib, runs medially and slightly upwards, and ends 
at the medial border of the scalenus anterior by Joining the 
interna] jugular vein to form the innominate vein. It corre- 
sponds therefore to the third and second parts of the artery. 

It lies on the first rib in front of the scalenus anterior 
—which separates it from the second part of the artery. It is 
therefore in front of the artery; but, owing to the slope of 
the rib, it is at a lower level. Anterior to it, there are the 
clavicle, the nerve to the subclavius, and the subclavius muscle 
itself. Its sheath is attached to the fascia on the back of the 
subclavius. That connexion is of some practical importance 
a forward movement of the clavicle drags upon the vein ; andj} 
when such a movement is made when the vein is wounded) 
there is danger of air being sucked into the vein. 

The subclavian vein has only one tributary, and that is the 
external jugular vein, which joins it at the lateral margin of 
the scalenus anterior. It has one valve—placed on the distal 
side of the entrance of the external jugular. 

Suprascapular and Transverse Cervical Vessels.— 
The two arteries arise, under cover of the internal jugular 
vein and the sterno-mastoid, at the medial margin of the 
scalenus anterior. They spring from a short, wide branch 
of the first part of the subclavian artery, called the ¢hyro- 
cervical trunk, which gives off the inferior thyroid artery also. 

The transverse cervical artery crosses the scalenus anterior 
and the phrenic nerve, and, having escaped from under cover 
of the sterno-mastoid, it crosses the posterior triangle to end at 
the anterior border of the levator scapule by dividing into 
deep and superficial branches. In the triangle, it is super- 
ficial to the nerve to the subclavius, the upper trunks of the 
brachial plexus and the suprascapular nerve ; and the inferior 
belly of the omo-hyoid crosses it near the sterno-mastoid. 

Its terminal branches will be traced by the dissectors of 
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the Upper Limb. The superficial branch passes superficial | 
to the levator scapule, and ramifies on the deep surface of 
the trapezius ; the deep dranch descends, deep to the levator 
and the rhomboids, along the medial margin of the scapula. 

Occasionally, the transverse cervical artery is small and 
is spent in the trapezius, and is then called the superficial 
cerutcal artery. In sucha case, an artery called the descending 
scapular springs from the third part of the subclavian, and 
takes the place of the deep branch. 

The suprascapular artery (A. transversa scapule) runs 
laterally and downwards, under cover of the sterno-mastoid, 
across the scalenus anterior and the phrenic nerve, and then 
laterally behind the intermediate third of the clavicle, in front 
of the subclavian artery, towards the posterior angle of the 
triangle. There, it joins the suprascapular nerve and descends 
to the scapula. Behind the clavicle, it is closely accompanied 
by one or two veins ; and another suprascapular vein often 
runs a parallel course a little above it. 

The main suprascapular and transverse cervical veins end 
in the external jugular; the arteries are therefore accom- 
panied only by very slender venules as they cross the scalenus 
anterior. ; 

The dissectors should have completed the posterior triangle 
by the end of the fourth day after the body has been placed on 
its back—all except the dvachzal plexus. They will now join 
the dissectors of the Upper Limb in displaying and studying 
the brachial plexus and the branches that spring from it in 
the neck. 

In order to expose the plexus, you will require to dissect 
and examine the sterno-clavicular joint, and to displace the 
clavicle. The joint belongs equally to the dissectors of 
Head and Neck and of Upper Limb. It is described in 
Vol. I., and the steps of the dissection to expose the joint 
and to complete the exposure of the brachial plexus are given 
there. Dissect and examine the joint with the dissectors of 
the Upper Limb, and then proceed, with them, to the study of 
the plexus. 


BRACHIAL PLEXUS 


Position and Arrangement.—The brachial plexus lies 
in the lower part of the posterior triangle, behind the clavicle, 
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and in the upper part of the axilla. The portion of the plexus 
that lies behind the clavicle varies with the position of the 
body, for the clavicle is nearly horizontal in the standing and 
sitting position, while, in the recumbent position, its lateral 
end is considerably higher than the medial end. The plexus 
- begins, by the union of roots, at the lateral margin of the 
scalenus anterior, opposite the lower third of the posterior 
border of the sterno-mastoid ; it ends, by breaking up into 
the large nerves of the upper limb, at the junction of the second 
and third parts of the axillary artery, opposite the infero- 
lateral margin of the pectoralis minor, about a finger’s breadth 
below and medial to the tip of the coracoid process. 

The parts of the plexus are roots, trunks, divisions, cords, 
and branches. (See Fig. 18, p. 46, Vol. I.) 

The roots of the plexus are the anterior primary rami of the 
lower four cervical and first thoracic nerves, with small con- 
tributions from the fourth cervical and second thoracic. The 
roots form three trunks (upper, middle and lower) thus :— 
The fifth and sixth nerves, and the twig from the fourth, 
unite to form the upper trunk. The seventh alone forms the 
middle trunk. The eighth cervical and first thoracic, with the 
twig from the second thoracic, unite to form the lower trunk. 

Each of the three trunks divides into an anterior and a 
posterior division. The division is not quite equal, and very 
few of the fibres of the first thoracic nerve pass into a 
posterior division. These divisions are rearranged to form 
the three cords of the plexus—lateral, medial and posterior. 
The three posterior divisions unite to form the posterior cord. 
The upper two anterior divisions unite to form the lateral 
cord. The lower anterior division becomes the medial cord. 

Relations.—In the neck, the plexus is closely related, 
posteriorly, to the fascia of the scalenus medius, the lower 
trunk lying above the first rib between the scalenus medius 
and the subclavian artery. The roots of the nerve to the 
serratus anterior descend under cover of the plexus, between 
it and the scalenus medius. 

Antertorly, a large number of structures intervene between 
the plexus and the skin :—(1) The superficial fascia contain- 
ing the platysma and the intermediate supraclavicular nerves. 
(2) The first layer of deep fascia and the clavicle. (3) The 
external jugular vein, the transverse cervical vein, and the 
suprascapular veins and artery. (4) The second layer of deep 
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fascia. (5) The inferior belly of the omo-hyoid, the transverse 
cervical artery, and the nerve to the subclavius. (6) The third 
layer ofdeepfascia. (7) Thethird part of the subclavian artery. 

In the axilla, the cords are first placed close together 


Accessory nerve 
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Fic, 16,—Dissection to show the General Relations of the Brachial Plexus, 


1. Nerve to serratus anterior. 1r. Radial nerve. 

2. Scalenus medius. 12. Median Nerve. 

3. Suprascapular nerve. 13. Medial cutaneous nerve of forearm. 
4. Serratus anterior. 14. Medial cutaneous nerve of arm. 

5. Upper subscapular nerve. 15. Intercosto-brachial nerve. 

6. Subscapularis. 16. Internal jugular vein. 

7. Pectoralis minor. 17. Superior thyroid artery. 

8, Nerve to coraco-brachialis. 18. Submandibular gland. 

9. Circumflex nerve. 19- Lateral pectoral nerve. 

19. Musculo-cutaneoup nerve. 20. Medial pectoral nerve. 


above, behind and lateral to the first part of the axillary artery, 
and then are grouped round the second part in the positions 
indicated by their names—lateral, medial, posterior. The 
further relations in the axilla are given in Vol. I. 
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Branches.—The branches of the plexus arise from the 
roots in the neck and from the cords in the axilla. 

The roots receive communicating branches from the sym- 
pathetic trunk, and they give off muscular branches. Grey 
ramt communicantes pass from the middle cervical ganglion 
of the sympathetic trunk to the fifth and sixth nerves; from 
the inferior ganglion to the seventh and eighth nerves ; from 
the first thoracic ganglion to the first thoracic nerve. The 
muscular branches are: (1) Twigs to the scalene muscles and 
to the prevertebral muscle called the longus cervicis; (2) a 
root of the phrenic nerve from the fifth ; (3) four nerves which 
supply muscles of the upper limb, namely, the suprascapular 
nerve, the nerve to the rhomboids, the nerve to the sub- 
clavius, and the nerve to the serratus anterior. The dissector 
of the Head and Neck will examine those four nerves in the 
cervical part of their course. (See below.) 

Each cord gives off one or more collateral branches and 
then divides into two terminal branches at the junction of the 
second and third parts of the axillary artery. The Jateral cord 
gives off the lateral pectoral nerve (N. thoracalis anterior 
lateralis) and divides into the musculo-cutaneous nerve and the 
lateral root of the median nerve. The medial cord gives off 
the medial pectoral nerve (N. thoracalis anterior medialis), the 
medial cutaneous nerves of the arm and forearm, and divides 
into the ulnar nerve and the medial root of the median nerve. 
The posterior cord gives off the two subscapular nerves and 
the nerve to the latissimus dorsi, and divides into the radial 
nerve and the circumflex nerve (N. axillaris). The branches 
of the cords are traced by the dissectors of the Upper Limb. 

The nerve to the rhomboids (N. dorsalis scapulz) springs 
from the back of the fifth cervical nerve, runs laterally and 
downwards, a little above the brachial plexus, either on the 
surface of the scalenus medius or among its superficial 
fibres, leaves the posterior triangle between the borders of 
the scalenus medius and levator scapulae, and descends 
deep to (z.e. in front of) the levator and the two rhomboids, 
and supplies all three. 

The nerve to the subclavius is a slender nerve that arises 
at the point where the fifth and sixth cervical nerves unite 
to form the upper trunk of the plexus ; and it derives its fibres 
either from both nerves or from the fifth alone. It runs down- 
wards near the scalenus anterior, in front of the brachial 
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plexus and the subclavian vessels, to enter the back of the 
subclavius muscle. It is lateral to the external jugular vein, 
behind the omo-hyoid muscle, the transverse cervical and 
suprascapular vessels and the clavicle. It frequently sends a 
branch on to the surface of the scalenus anterior to join the 
phrenic nerve; this branch replaces the root of the phrenic 
from the fifth. 

The suprascapular nerve arises from the fifth and sixth 
cervical nerves at their junction. It runs downwards and 
backwards, on the scalenus medius, immediately above the 
brachial plexus, and partly under cover of the inferior belly 
of the omo-hyoid. Reaching the posterior angle of the 
triangle, it falls in with the suprascapular artery, and descends 
with it to the scapula to supply the supraspinatus and infra- 
spinatus muscles and the shoulder joint. 

The nerve to the serratus anterior (N. thoracalis longus) 
arises by three roots from the back of the fifth, sixth and 
seventh nerves; in their course in the neck, these roots are 
hidden behind the brachial plexus. The roots from the fifth 
and sixth nerves descend through the substance of the super- 
ficial part of the scalenus medius, and, emerging from it near 
its lateral border, unite to form one stem which descends into 
the axilla between the upper border of the serratus anterior 
and first part of the axillary artery. The root from the 
seventh descends over the surface of the scalenus medius, 
crosses the upper border of the serratus close by the medial 
side of the other part and joins it in the axilla. 

Dissection.—After the brachial plexus and its cervical 
branches have been examined, replace the clavicle ; replace also 


the skin-flap reflected from the posterior triangle and fix it in 
position by a few sutures. 


DISSECTION OF THE BACK 


On the ninth day after the body is brought into the room— 
that is, on the sixth day after it has been placed on its back— 
it will be turned on its face, with the thorax and the pelvis 
supported by blocks. The body will remain on its face for 
five days, and during that period the dissectors of the Head 
and Neck will complete the dissection of the posterior part 
of the scalp (if that was deferred—p. 13), will dissect the back 
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and the suboccipital region, and will remove and examine 
the spinal cord. 

Join the dissectors of the Upper Limb in studying the 
surface anatomy of the back, which is described in Vol. I. ; 
and then proceed with them to reflect the skin. 

Dissection.—Make a median incision from the external occi- 
pital protuberance to the seventh cervical spine, and a second 
incision laterally from the seventh cervical spine to the acromion, 
and reflect the flap. The posterior triangle can now be seen 
from behind ; and the dissector should note the position of its 
contents and the muscles of its floor from that point of view. 

Clean the occipital belly of the occipito-frontalis, if that has 
not been done already. Afterwards, look for the cutaneous 
nerves in the superficial fascia over the upper part of the 
trapezius. If the greater occipital nerve was not found during 
the dissection of the scalp, secure it now, as it pierces the deep 
fascia about an inch lateral to the external occipital protuber- 
ance; trace it upwards through the superficial fascia of the 
scalp, and clean the branches of the occipital artery. Find the 
third occipital nerve in the superficial fascia between the greater 
occipital and the median plane. Trace it upwards to its termina- 
tion, and downwards to the point where it pierces the deep fascia. 

At a still lower level, look for the cutaneous branches of the 
posterior primary rami ‘of the other cervical nerves. They are 
variable in number and position, but those which are present 
will be found piercing the deep fascia a short distance from the 
median plane, and running downwards and laterally. 

Then, clean the surface of the trapezius. 

The portions of the occipital artery and nerves found here 
are described on pp. 17, 18, 19. 

First LAYER OF MuscurEs.—The trapezius and latissimus 
dorsi constitute the first layer of the muscles of the back. 
Only that part of the trapezius which lies above the level of 
the seventh cervical spine belongs to the dissector of the 
Head and Neck; the lower part and the latissimus must be 
cleaned by the dissector of the Upper Limb, but the dissector 
of the Head should examine the whole origin and insertion 
of the trapezius. 

Trapezius.—The trapezius arises from the medial third 
of the superior nuchal line, the external occipital protuber- 
ance, the posterior border of the ligamentum nuche, the 
seventh cervical spine, the tips of all the thoracic spines and 
the corresponding supraspinous ligaments. 

In the region of the seventh cervical spine, the origin is 
more aponeurotic than elsewhere, and the fine tendinous 
fibres of the muscles of the two sides form an ovoid aponeurotic 
area some two inches in length. 
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The upper fibres of the muscle descend in oblique curves 
and are inserted into the lateral third of the clavicle; the 
middle fibres run horizontally towards the shoulder, and are 
inserted into the acromion and the crest of the spine of the 
scapula. The lower fibres ascend, and terminate in a small 
triangular tendon which plays over the smooth triangle at the 
root of the scapular spine before insertion into its crest. 









Epicranial 
aponeurosis ~_ | 


Greater occipital 


ipital belly of 
idee: Occipi elly o 


occipito-frontalis 



















4 


oe Semispinalis capitis 
Occipital artery P P 


me = =6Auricularis 
eee §=6posterior 
Splenius 
capitis 
Posterior 


Third occipital /. ” uricular nerve 
auricular 


nerve 


Trapezius - Parotid gland 
Lesser occipital nerve 


Sterno-mastoid 
Great auricular nerve 


Levator scapulz 
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The muscle is supplied by the accessory and the third and 
fourth cervical nerves. The whole muscle acting (or the 
middle fibres alone), it draws the scapula medially and 
braces the shoulder backwards; the upper part of the 
muscle acting alone raises the tip of the shoulder ; the lower 
part depresses the scapula and rotates it so that the glenoid 
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cavity is turned upwards in the movement of raising the 
upper limb above the head. 


Dissection.—On the second day after the body has been 
placed on its face, the dissectors, in conjunction with the dissectors 
of the Upper Limb, must reflect the trapezius muscle. 

Separate the muscle from the occipital bone, divide it about 
half an inch from the spines of the vertebrze, and then throw 
it towards its insertion. On its deep surface, the accessory 
nerve, the branches from the third and fourth cervical nerves 
and the superficial branch of the transverse cervical artery will 
be noticed. The dissectors of the Upper Limb clean these 
structures, but the dissectors of the Head and Neck will trace 
the artery to its origin. 

Define also attachments of the levator scapule. Find the 
deep branch of the transverse cervical artery and the nerve to the 
rhomboids again on the deep surface of the muscle, and secure 
the twigs which the nerve gives to the levator scapula. Examine 
the origin of the inferior belly of the omo-hyoid (p. 54), and note 
the relation of the suprascapular ligament to the suprascapular 
vessels and nerves. 


SECOND LAYER OF MuscLes.—The levator scapulz, rhom- 
boidei, serrati posteriores and splenius are classed as muscles 
of the second layer. The rhomboids and the lower part of 
the levator belong to the dissectors of the Upper Limb, the 
remaining muscles to the dissectors of the Head and Neck. 

Levator Scapulz.—The levator scapulz arises by four 
slips from the transverse processes of the upper four cervical 
vertebrz. The slips unite to form an elongated muscle which 
extends downwards and backwards to be inserted into the 
medial border of the scapula from the upper angle to the 
spine. The muscle is cleft lengthwise into two parts; and 
the uppermost fibres of origin are the lowest at the insertion. 
The nerve-supply is derived from the third and fourth cervical 
nerves, and also from the nerve to the rhomboids. The 
muscle raises the scapula and draws it towards the vertebral 
column. 

The second day’s work on the back is now completed. On 
the same day, the dissectors of the Upper Limbs must finish 
their share of the dissection of the back, so as to allow the 
dissectors of the Head and Neck to begin the examination 
of the deeper structures of the back. 

Three days are allowed for the dissection of the deeper 
structures. During the first two days, dissect and study 
the muscles, fasciz, vessels and nerves. The third day is 
devoted to the vertebral canal and the spinal cord, 
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Dissection.—Clean the posterior serrate muscles. They are two 
in number, superior and inferior. The superior has been exposed 
by the removal of the trapezius and the rhomboids, and the 
inferior by the removal of the latissimus dorsi. 

Serrati Posteriores.—The posterior serrate muscles are 
two thin sheets—partly fleshy, partly aponeurotic—that lie on 
the back of the thorax. 

The serratus posterior superior passes downwards and 
laterally from the seventh cervical spine and the upper two 
or three thoracic spines to the second, third, fourth and fifth 
ribs ; and it raises these ribs. It is supplied by the second, 
third and fourth intercostal nerves. 

The serratus posterior inferior arises from the lumbar 
fascia opposite the upper two lumbar spines and lower two 
thoracic spines, and passes upwards and laterally to be 
inserted into the lower four ribs. It is encountered in an 
operation on the kidney through the loin. It fixes the lower 
ribs where the diaphragm contracts; and it is supplied by the 
lower intercostal nerves and the subcostal nerve. 

After the posterior “serrate muscles have been examined 
the dissectors of the Head and Neck should associate them- 

‘selves with the dissectors of the Abdomen in the examination 
of the lumbar fascia. ‘ 

Lumbar Fascia.—The lumbar fascia is a membranous 
sheet, almost aponeurotic in character, not limited to the 
lumbar region (as the name suggests) but also extending 
-downwards over the muscles on the back of the sacrum 
-and upwards over the back of the thorax to the neck. It 
is thin in the thoracic portion of its extent, but thick and 
strong in the lumbar and sacral regions. In all three regions 
it binds down the deeper muscles of the back to the sides of 
the spines and to the transverse processes of the vertebrz. 


The thoracic part is a thin, transparent lamina which extends from 
the tips of the spines and the supraspinous ligaments to the angles of 
the ribs. At the upper end of the thoracic region, it dips beneath the 
serratus posterior superior and extends into the neck ; at the lower end, 
it blends with the aponeurosis of origin of the serratus posterior inferior, 
and, through that, becomes continuous with the posterior layer of the 
lumbar partinn of the fascia. 


The lumbar part is separable into three lamellae —a 
posterior, a middle, and an anterior. 

The anterior and middle layers enclose the quadratus 
lumborum muscle, which lies alongside the lumbar transverse 
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processes ; and the two layers are attached to these processes. 
Laterally, they unite together at the lateral margin of the 
quadratus, and give origin to part of the transversus abdo- 
minis. The posterior layer is by far the strongest, and 
covers the sacro-spinalis—z.e. the great mass of muscle in the 
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loin. It is attached medially to the lumbar spines ; laterally, 
it blends with the back of the middle layer at the lateral margin 
of the sacro-spinalis ; and, beyond their line of fusion, the 
middle layer gives origin to the uppermost part of the internal 
oblique muscle of the abdomen. 

The dissectors of the Head and Neck and of the Abdomen 
assist one another in displaying the three layers of fascia in the 
loins. The dissection is describéd in Volume II.; and the 
connexions of the layers are given more fully there. , 
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When the dissectors have studied the lumbar fascia, they 
will return to the upper part of the back. 
Dissection. —Reflect the serratus of sags superior and secure 


its nerves, which enter its deep surface. Remove the thoracic 
extension of the lumbar fascia, and study the splenius. 


Splenius.—The splenius has a continuous origin from the 
lower half of the ligamentum nuche, and from the spines of 
the seventh cervical and upper six thoracic vertebre. Its 
fibres pass obliquely upwards and laterally, forming a thick, 
flat muscle which soon divides into a cervical and a cranial 
portion, termed respectively the splenius cervicis and the 
splenius capitis. 

The splenius cervicts curves forwards and is inserted, by 
tendinous slips, into the transverse processes of the upper two 
or three cervical vertebre behind the levator scapule, which 
overlaps it and excludes it from the floor of the posterior 
triangle. 

The splentus capitis passes under cover of the upper part 
of the sterno-mastoid muscle, and gains insertion into the 
lower part of the mastoid temporal bone and into the lateral 
portion of the superior nuchal line. To see the insertion, 
divide the sterno-mastoid muscle along the superior nuchal 
line (but do not detach it from the temporal bone). 

The splenius bends the head and neck backwards and turns 
them towards its own side. It is supplied by the posterior 
primary rami of the cervical nerves, and is pierced by their 
cutaneous branches. 

Dissection.—Detach the splenius from its origin and throw 
it towards its insertion—preserving the cutaneous branches of 
the cervical nerves. 

The structures exposed by the reflexion of the splenius 
and the removal of underlying fat are :—(1) A portion of 
the occipital artery and some of its branches. (2) A great 
part of a massive muscle—sem#spinalis capitis—alongside 
the median plane. (3) Part of a long, slender muscle called 
the longissimus capitis, deeply placed behind the transverse 
processes. (4) The lateral part of two small muscles, between 
the semispinalis capitis and the first cervical transverse 
process ; they are two of the suboccipital muscles—namely, 
the obliguus capitis superior and infertor. (5) Branches of 
the posterior primary ramt, piercing the semispinalis. 

Identify them all. . 

I—5 a 
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The muscles exposed are classed among the deeper layers 
of the muscles of the back. 

THIRD AND FouRTH LAYERS OF MUSCLES OF THE BACK. 
—Those in the third layer are the subdivisions of two muscles 
—namely, sacro-spinalis and semispinalts. 

Sacro-Spinalis.—This muscle begins on the sacrum and 
passes up into the loin, where it thickens to form the mass of 
muscle alongside the lumbar spines ; it then divides into three 
columns which extend upwards over the back of the chest, 
where they are inserted into ribs and vertebre but maintain 
their existence by means of fresh slips that arise from these 
bones and are continued up into the neck, and one of them 
(the longissimus capttts) reaches the skull. 

Semispinalis.—The semispinalis is situated more deeply. 
It is made up of a succession of slips that arise from the thoracic 
transverse processes, join together and pass obliquely upwards. 
It is divided into three parts according to the insertion—semi- 
spinalis ¢horacis into upper thoracic spines, s. cerviczs into 
cervical spines and s. capztzs into the skull. 

The members of the fourth layer are deeply-situated 
muscles connected with the back of the sacrum, with trans- 
verse processes, with laminz and with spines. They are 
named multifidus, rotatores, interspinales, intertransversarit, 
and the suboccipital muscles. 

The muscles of both the third and the fourth layers arc 
all supplied by the posterior primary rami of the spinal 
nerves, and their actions as prime movers, synergists, 
antagonists and fixation muscles are of importance in all 
movements of the body. 


The students will find the names of the subdivisions of 
the sacro-spinalis and a detailed description of the attach- 
ments and actions of all these muscles in the large Text- 
books of Anatomy, and will find a method of dissecting them 
described in former editions of this Manual; but, in an 
ordinary dissection, they will confine themselves to the study 
of certain of those that are found in the back of the neck. 


Levatores Costarum.—Besides the muscles in the third 
and fourth layers of the back, there is a series of twelve 
small muscles found in the deepest part of the back that 
belong to the Thorax and are supplied by the anterior primary 
rami of thoracic nerves. They are the /evatores costarum, 
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which radiate from the tips of the transverse processes of the 
seventh cervical and upper eleven thoracic vertebrez to the 
posterior part of the shafts of the twelve ribs. Each levator 
costz is supplied by the nearest intercostal nerve. 


Identify again the structures exposed by the reflexion of 
the splenius (p. 67). Clean them and study them. 


Dissection.—Clean the semispinalis and longissimus capitis. 
While cleaning the semispinalis capitis, take care of the cutaneous 
branches of the posterior primary rami that pierce it; they all 
emerge from the muscle close to the median plane. The upper- 
most of these—the greater occipital—truns little risk on account 
of its great thickness, but the others are liable to be overlooked. 

Then, clean the occipital artery—pushing the longissimus 
capitis aside or reflecting it in order to trace the artery under 
cover of the mastoid process. Clean also the branches of the 
artery. 

Finally, clean the parts of the suboccipital muscles that are 
exposed. 


Longissimus Capitis.—The longissimus capitis lies under 
cover of the splenius immediately behind the cervical trans- 
verse processes (Fig. 20). It is a long, slender muscle— 
about half the thickness Of a finger. Because of that, it is 
easily recognised in an operation on the back of the neck 
and is a guide to the depth which the surgeon has reached. 
It arises chiefly from the transverse processes of the upper 
four thoracic vertebrz, and passes upwards to be inserted 
into the back of the mastoid temporal bone under cover of 
the splenius and sterno-mastoid. 

Occipital Artery.—This artery arises from the external 
carotid in the front of the neck. Its first part runs upwards 
and backwards along the lower border of the posterior belly 
of the digastric muscle to reach the skull under cover of the 
mastoid process. The second part emerges from under cover 
of the mastoid process and runs along the superior nuchal 
line to the point where it pierces the trapezius and becomes 
the third part, which ramifies on the back of the head. 

The second part of the occipital artery lies first on the 
obliquus capitis superior and then on the semispinalis capitis, 
at their insertions into the occipital bone. It is at first deeply 
placed under cover of the mastoid process and the muscles 
attached to it—namely, sterno-mastoid, splenius, longissimus 
capitis and the posterior belly of the digastric. (Occasionally 
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it is superficial to the longissimus as in Fig. 20.) Having 
emerged from under cover of them, it crosses the apex of the 
posterior triangle to disappear under the trapezius, which it 
pierces about an inch lateral to the occipital protuberance. 

Branches——The branches of the second part of the 
occipital artery are a masfotd branch and muscular branches, 
including the descending branch. 

The mastoid branch is a small twig that runs upwards 
and soon enters the mastoid foramen to supply the bone and 
the dura mater. 

The muscular branches are mostly small twigs to neigh- 
bouring muscles; but the descending branch is a fairly large 
artery which runs downwards among the muscles of the back 
of the neck. 

Semispinalis Capitis.—This long, thick muscle underlies 
the trapezius and the splenius ; but, in thin people, it produces 
the rounded muscular ridge seen at the side of the median 
furrow of the back of the neck. It has the same origin as 
the longissimus capitis, and is inserted into the medial half 
of the area between the superior and inferior nuchal lines. 
It is separated from its fellow muscle of the opposite side by 
a membranous partition called the ligamentum nuche. 

It bends the head backwards; and is supplied by the 
posterior primary rami of the upper cervical nerves. 


Dissection.—Detach the semispinalis capitis from the occiput 
and throw it laterally, taking care of the nerves that pierce it 
and the structures that underlie it. In the dense fascia under 
the muscle, find and clean the deep cervical artery. Look for a 
twig from the first posterior primary ramus that enters the upper 
part of the muscle and for a larger branch to the muscle from 
the greater occipital nerve. 

As soon as the twig from the first nerve is secured, cut out a 
small piece of the muscle to which the nerve goes, and leave it 
attached to the nerve to serve as a guide to the other branches 
of the first cervical nerve when the suboccipital triangle is 
dissected. 

The semispinalis cervicis is under cover of the lower part of 
the semispinalis capitis, and is now partly exposed. Define its 
attachments and clean its surface—preserving the posterior 
primary rami that lie on it. 


The suboccipital triangle is now exposed, for it is under 
caver of the splenius and the semispinalis capitis; and it 
will be dissected after the semispinalis cervicis is examined ; 
but the first structure to be examined now is the /gamentum 
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nuche, which also has been exposed by the reflexion of the 
semispinalis capitis. 

Ligamentum Nuche (Fig. 19).—This ligament is a 
strong, fibrous median partition between the muscles of the 
two sides of the back of the neck. It represents a powerful 
elastic structure in quadrupeds which helps to sustain the 
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weight of the dependent head. In Man, however, there is 
not much elastic tissue in it, and it appears to be a continua- 
tion upwards of the supraspinous ligament from the spine 
of the seventh cervical vertebra to the external occipital 
protuberance. In shape, it is nearly triangular. By its base 
it is attached to the external occipital crest; by its anterior 
border it is fixed by a series of slips to the posterior tubercle of 
the atlas and to the spines of the other cervical vertebre. Its 
apex is attached to the spine of the seventh cervical vertebra ; 
and its posterior border gives origin to muscles. 


Deep Cervical Artery.—This vessel springs from the costo-cervical 
branch of the subclavian, and reaches the back of the neck by passing 
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between the seventh cervical transverse process and the neck of the first 
rib. It ascends between the semispinalis capitis and cervicis muscles 
and anastomoses with the descending branch of the occipital artery. 
The deep cervical vein is a large vessel that begins in the suboccipital 
plexus, descends under cover of the semispinalis capitis, turns forwards 
below the seventh cervical transverse process, and ends in the vertebral 


Semispinalis Cervicis.—This is a bulky muscle that is 
hidden under cover of the semispinalis capitis, and has almost 
the same origin as that muscle. Its fibres pass obliquely 
upwards to be inserted into the spines of cervical vertebre 
from the fifth to the second—chiefly into the second, and it 
is on account of the insertion of this large muscle into it 
that the spine of the axis vertebra is so thick and strong. 

Suboccipital Triangle (Fig 20).— This small, tri- 
angular area is dounded by three muscles—(1) the rectus 
capitis posterior major forms its upper and medial boundary ; 
(2) the obliquus inferior limits it below ; and (3) the obliquus 
superior bounds it above and to the lateral side- It is roofed 
over by muscles which have been reflected—splenius capitis, 
semispinalis capitis and longissimus capitis—and, under 
cover of the semispinalis capitis, it is crossed by the greater 
occipital nerve. J¢s floor consists of two structures—viz., 
the posterior arch of the atlas and the posterior atlanto- 
occipital membrane. Its comfents are a portion of the 
vertebral artery, the posterior ramus of the first cervical 
nerve and the suboccipital plexus of veins—all embedded 
in tough fibrous tissue mingled with fat. 


Dissection.—The dissection of the suboccipital space is 
difficult, because of the denseness and toughness of the fibrous 
tissue in it. 

The first structures to secure are the posterior primary ramus 
of the first cervical nerve and its branches. The branch to the 
semispinalis capitts was retained with a small piece of the 
muscle attached to it (p. 70) ; trace it until it joins the posterior 
ramus; then, follow the other branches from the posterior 
ramus to their terminations (see Fig. 20). Next, clean the 
muscles that bound the space, and remove the remains of the 
fascia from the space, and display the posterior arch of the atlas, 
the third portion of the vertebral artery, and the posterior atlanto- 
occipital membrane. 


Postertor Primary Ramus of First Cervical Nerve.— 
This ramus enters the suboccipital triangle by passing 
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backwards between the posterior arch of the atlas and the 
vertebral artery ; and, near the roof, it breaks up into :— 
(t) five muscular branches which supply the two posterior 
recti, the two oblique muscles, and the semispinalis capitis ; 
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(2) a communicating branch to the greater occipital nerve ; 
and (3) sometimes a cutaneous filament. 

The muscular branches diverge from one another to reach 
their muscles; and the branch to the rectus minor has to 
cross or pierce the major to reach the minor. The com- 
municating branch arises from the nerve to the inferior 
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oblique muscle. The cutaneous branch, when present, 
accompanies the occipital artery to the skin over the occiput. 

Vertebral Artery.—Only the third portion of the vertebral 
artery lies in the suboccipital triangle. It emerges from the 
foramen in the transverse process of the atlas, and runs back- 
wards and medially in the groove on the posterior arch of that 
bone. As it passes medially, it lies immediately behind the 
lateral mass of the atlas and above the first cervical nerve. 
It leaves the space by passing in front of a fibrous band that 
stretches from the posterior arch of the atlas to its lateral 
mass ; this band is the free and thickened lateral part of the 
lower border of the posterior atlanto-occipital membrane, 
and the dissectors should not be surprised if they find that 
it is a bar of bone instead of a fibrous band. Having left 
the triangle, the artery pierces the dura mater and enters 
the vertebral canal (Fig. 44). 

Subocctpital Plexus of Vetns.—This network of veins 
lies on the muscles that bound the triangle and in the dense 
fascia that covers the vertebral artery. It is formed by the 
union of—(1) small muscular veins ; (2) the occipital vetns ; 
(3) veins from the plexuses within the vertebral canal; and 
(4) the emzssary vein which passes through the posterior 
condylar foramen and connects the plexus with the sigmoid 
sinus inside the skull. The plexus of veins that surrounds 
the second part of the vertebral artery begins in the sub- - 
occipital plexus, as does also the deep cervical vein. 

Suboccipital Muscles (Fig. 20).—The attachments and 
actions of these four small muscles should now be studied. 

The rectus capitis posterior major springs by a pointed 
origin from the spine of the axis, and, expanding as it passes 
upwards and laterally, it is inserted into the lateral half of the 
area below the inferior nuchal line. It draws the head back- 
wards and rotates it to the same side. 

Vhe rectus capitis posterior minor is a small fan-shaped 
nee oar 2 the ieee side of the rectus major and over- 
of the atlas ‘and a Gere eae tia ear end 
below the inferior nuchal li oe 

The oilers code al line. It draws the head backwards. 

pitts tnferior extends from the spine of the 


axis to the transverse process of the atlas. The greater 
occipital nerve hooks round its lower border. It rotates the 
atlas and the head to the same side. 
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The obdliguus capitis superior springs from the transverse 
process of the atlas, and passes backwards and slightly upwards 
to be inserted into the lateral half of the area between the 
nuchal lines. Acting with its fellow of the opposite side, it 
tilts the head backwards. Acting alone, it turns the head 
slightly to the opposite side. 

Greater Occipital Nerve.—This is the thickest 
cutaneous nerve in the body. It is the medial branch of the 
posterior primary ramus of the second cervical nerve, and 
makes its appearance at the middle of the lower border of 
‘the obliquus capitis inferior. It then curves upwards and 
medially across the suboccipital triangle (Fig. 20), pierces 
the semispinalis capitis, continues upwards on the surface of 
that muscle, and pierces the trapezius and the deep fascia 
at their attachment to the superior nuchal line about an inch 
lateral to the occipital protuberance. It then ramifies in the 
superficial fascia of the back of the head, where it has been 
examined already (p. 18). Though destined almost entirely 
for the skin of the head, it gives branches to the semispinalis 
capitis as it pierces that muscle. 

Third Occipital Nerve.—This is the slender cutaneous 
nerve that springs from,the medial branch of the posterior 
primary ramus of the third cervical nerve. It pierces the 
semispinalis capitis and trapezius and the deep fascia to 
supply the skin of the nape of the neck and the skin over 
' the external occipital protuberance. 

Posterior Primary Rami of Spinal Nerves.—The 
nerves of the back must now be examined. They are the 
posterior primary rami of the spinal nerves. With four ex- 
ceptions (viz., the first cervical, the fourth and fifth sacral, and 
the coccygeal), each posterior ramus divides into a /ateral 
and a medial branch. 

Both of these branches supply muscles, and one or other 
of them gives off a cutaneous branch. These cutaneous 
branches have been seen already, and have been partly 
destroyed by the dissectors of the Neck and the Limbs when 
the superficial muscles were reflected; but look for the 
proximal parts of the nerves among the muscles that remain. 
Some of the cervical members have been found already on 
the surface of the semispinalis cervicis; the cutaneous 
branches in the upper half of the back of the chest appear 
about a thumb’s breadth from the median plane, and, in 
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the lower half, about a hand’s breadth from that plane. 
The dissectors of the Lower Limb have already found the 
cutaneous branches of the lumbar posterior rami at the iliac 
crest, and of the sacral rami below the posterior superior 
iliac spine. 


Cervical Region.—The posterior primary ramus of the sudboccipital 
or first spinal nerve has been dissected already ; it fails to divide into a 
medial and a lateral branch, and it seldom gives off a cutaneous branch. 

The posterior primary ramus of the second cervical nerve is very large. 
It appears between the vertebral arches of the first and the second cervical 
vertebree ; and its medial branch is the greater occipital nerve (p. 75). . 

The posterior primary rami of the remaining s¢x cervical nerves arise 
in the intervertebral foramina, and turn backwards to appear in the 
intervals between the transverse processes. Their /ateral branches are 
of small size, and are entirely devoted to the supply of adjacent muscles. 

The medial branches of the third, fourth, fifth and stxth nerves run 
medially between the semispinalis cervicis and the semispinalis capitis, 
communicating with one another and with the second to form a small 
looped plexus. When close to the median plane they turn backwards, 
pierce the muscles, and become cutaneous—the cutaneous branch of 
the third being called the third occipital nerve (p. 7 é . In their course 
to the surface they give numerous twigs to the neighbouring muscles. 

The medial branches of the seventh and eighth run deep to the semi- 
spinalis cervicis and are spent in muscles. 

Thoracic Region.—The posterior primary rami of the thoracic 
nerves make their appearance between the transverse processes. The 
lateral branches proceed laterally, under cover of the middle column of 
the sacro-spinalis and appear between that column and the lateral column 
(p. 68). The upper six or seven are exhausted in the supply of these two 
columns; the dower five or six, however, are considerably larger, and 

contain both motor and sensory fibres. After giving up their motor 
fibres to the muscles, they become superficial by piercing the serratus 
postenor vine and lee ears dorsi, in line with the angles of the 
. eir cutaneous distributi ; 
dissectors of the Upper Limb. tion has already been examined by the 
The medial branches alsp are distributed different] 
lower portions of the thoracic region. The Jower 
aoean and end : the qeuladus muscle. 
medially across the multifidus, and, after supplyi 
cutaneous. In passing towards the surface iy pee ie ee 
rhomboid and trapezius muscles, and thus gain the superfici If * 
where they have been dissected already. aa a 
Lumbar Region.—The medial branches of the 
Bi oat — af oa and end in the multifi 
€ lateral branches sink into the substance of -spinali 
are concerned in the supply of that muscle, and alas of ieee : 
transverse muscles. The lateral branches of the upper three lumbar 
nerves are of Jarge size; they become cutaneous by piercing the s 
ficial lamella of the lumbar fascia, and they have alread te tr ae 
by the dissectors of the Lower Limb to the skin of the slates! re sion 
The lateral branch of the fifth communicates with the Peon 
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Sacral Region.—The sacral posterior primary rami are very small. 
ee 


y in the upper and 
jive oF six are very 
The upper six or seven pass 
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The upper four emerge through the posterior sacral foramina ; to expose 
them, remove the muscles that cover these apertures. The medzal 
branches of the upper three are lost in the multifidus. Their /atera/ 
branches are larger; they give twigs to the multifidus and sacro-spinalis, 
and then unite to form loops on the back of the sacrum; from these 
loops, cutaneous branches pass through the gluteus maximus to the skin 
of the medial part of the gluteal region. 

The fourth does not divide into lateral and medial branches; it runs 
downwards to join the fifth. 

Coccygeal Region.—The posterior primary ramus of the fifth 
sacral nerve and that of the coccygeal nerve descend through the lower 
end of the sacral canal. They unite with each other and with the fourth, 
and supply the ligaments and the skin on the back of the coccyx and 
lowest part of the sacrum. 

Blood-Vessels of the Back.—In the cervical region, the deep 
cervical artery, the descending branch of the occipital artery, and the 
third part of the vertebral artery have been seen already. In addition, 
however, minute muscular twigs from the second and third parts of the 
vertebral artery may be discovered, in a well-injected body, passing 
paren between the transverse processes, and is in the suboccipital 
triangle. 

In the thoracic region, the posterior branches of the intercostal arteries 
pass backwards between the bodies of the vertebree and the costo-trans- 
verse ligaments, and are distributed, with the posterior primary rami, 
to the muscles and skin of the back. 

In the lumbar region, similar branches are derived from the lumbar 
arteries. They are distributed in the same manner. 

In both thoracic and lumbar regions, before reaching the back, the 
vessels send small spinal branches into the vertebral canal through the 
intervertebral foramina. These will be traced at a later period. 

The vezms accompanying the posterior branches of the lumbar and 
intercostal arteries pour their blood into the lumbar and intercostal veins. 
They are of large size, being joined by tributaries from the posterior 
vertebral venous plexus, and also by others from within the vertebral canal. 

Posterior Vertebral Venous Plexus.—A plexus of veins is situated 
on the superficial aspect of the vertebral arches subjacent to the multi- 
fidus muscle. Blood passes to it from the skin and muscles of the back, 
and is conveyed by it, in the thoracic and lumbar regions, into the posterior 
tributaries of the intercostal and lumbar veins. In the neck it is especially 
well marked ; and there the blood is emptied from it into the vertebral 
veins. In an ordinary dissection, the plexus is not very noticeable, but it 
may be a source of serious trouble during operations on the vertebre. 


On the fourth day after the body was placed face down- 
wards, the dissectors should have completed the study of 
the soft parts of the back; on the fifth day they will open 
the vertebral canal and study its contents. 


Dissection.—Remove the muscles completely from the 
spines and lamine and from the dorsum of the sacrum, an 
clean the spines and lamine and eel repress At the ae 
time, retain the posterior primary r. of the nerves, in © 
that their continuity with the nerve-trunks may be established 
afterwards. Then, remove the posterior wall of the vertebral 
canal in one piece by sawing through the laminse on each side 
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and dividing the ligamenta flava, from the third cervical vertebra 
down to the lower opening of the sacral canal. 

In making this dissection, attend to the following points: 
(1) Make the cut through the lamine close to the medial sides of 
the articular processes; (2) slant the saw through the laminz 
slightly medialwards ; (3) as the cervical laminz are cut through, 
the head and neck should hang over the end of the table, and be 
flexed as much as possible, whilst the saw is worked from below 
upwards ; (4) before using the saw in the lumbar region—where, 
indeed, most difficulty will be met—place a high block under the 
abdomen and remove the blocks supporting the chest and pelvis ; 
in this region, it will probably be necessary to have recourse to the 
hammer and chisel. 


Wrap the lamine and spines and their ligaments in cloth 
soaked with preservative and in oil-cloth, and lay them 
aside until the joints of the neck are examined (p. 267). 
But while the specimen is fresh, test the high elasticity of 
the ligamenta flava by stretching them. 

Now, examine the contents of the vertebral canal. 

Extra-dural Space.—This name is given to the interval 
that separates the walls of the vertebral canal from the spinal 
dura mater (p. 79). It is filled with loose areolar tissue, 
semiliquid fat and networks of veins that correspond morpho- 
logically to the venous sinuses in the cranium. It contains 
also the arteries that supply the structures in the canal and 
the bones and ligaments around it. The fat is especially 
plentiful in the sacral region, where it resembles the marrow 
in the medullary cavity of a long bone. 

Spinal Arteries.—These minute arteries come from the vertebral, 
ascending and deep cervical, posterior branches of intercostal and 
lumbar arteries and from the lateral sacral arteries. They enter the 
vertebral canal through the intervertebral foramina; and they supply 
the spinal cord and its meninges, the nerve roots, the bones, the peri- 
QOSLEDM, AHA he Ligaments. 

Internal Vertebral Venous Plexus.—This plexus extends along 
the whole length of the vertebral canal, and is divided into four sub- 
ordinate longitudinal piexuses—two anterior and two posterior. 

_ The posterior plexuses lie on the deep surface of the lamine and 
ligamenta flava; the anterior plexuses lie on the back of the vertebral 
bodies along the edges of the posterior longitudinal ligament ; and they 
are united by many cross branches. They receive veins from the bones 
and ligaments around them—the veins that emerge through the backs 
of the vertebral bodies being specially large. They communicate :— 
eshahat hed with the posterior vertebral plexus (p. 77); supertorly with 

€ occipital sinus and basilar plexus of sinuses inside the skull, and 


with the suboccipital plexus; and on host ; , 
tributaries of the intercostal and lumbar aay S168, Sas ABE: Posterior 


. Meninges of Spinal Cord (Fig. 21).—The spinal] cord, 
like the brain, is enveloped in three membranes or meninges. 
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The most external investment is a strong fibrous membrane 
called the dura mater; the second is a thin, non-vascular 
tunic of delicate fibrous tissue termed the avachnotd mater ; 
and the third and most internal is a thick, vascular fibrous 
coat called the pza mater. The three membranes are directly 
continuous with the corresponding investments of the brain. 


Dissection.—Clean the outer surface of the dura mater by 
removing the loose areolar tissue, soft fat, and veins from the 
vertebral canal. Define also the numerous lateral prolongations 
which the dura mater gives to the spinal nerves. 


Spinal Dura Mater (Fig. 21).—In the vertebral canal the 
dura mater is in the form of an exceedingly dense and 
tough fibrous tube which extends from the foramen mag- 
num to the level of the second piece of the sacrum. It is 
separated from the walls of the vertebral canal by the con- 
tents of the extra-dural space. The membranous tube is 
very capacious in comparison with its solid contents; and 
even before it is laid open the dissectors can readily satisfy 
themselves that it forms a very loose sheath around the spinal 
cord and around the collection of long nerve-roots which 
form the cauda eguina below the spinal cord. Its calibre, 
however, is by no means uniform : in the cervical and lumbar 
regions it is considerably wider than in the thoracic region, 
whilst in the sacral canal it rapidly contracts and finally ends 
blindly at the level of the second sacral vertebra. 

The tube of dura mater does not lie free within the vertebral 
canal, but its attachments do not in any way interfere with 
the free movement of the vertebral column. Adove, the dura 
mater is firmly adherent to the margin of the foramen magnum, 
and to the bodies of the second and third cervical vertebre. 
Below, it is anchored to the coccyx by the f/um terminale, 
which is a fibrous thread that descends from the pia mater 
at the end of the spinal cord, pierces the lower end of the 
dural tube, and runs onwards to be attached to the back of 
the coccyx. On each side, as the spinal nerve-roots pierce the 
dura mater, they carry off tubular sheaths of the membrane, 
which are attached to the margins of the intervertebral 
foramina. Anteriorly, loose fibrous strands — more 
numerous above and below than in the thoracic region— 
connect the dura mater to the posterior longitudinal ligament 
of the vertebral column. No connexion of any kind exists 
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between the dura mater and the vertebral arches or the 
ligamenta flava. 
Dissection.—Open the tube of dura mater by a median 


incision made with scissors—taking care not to injure the 
arachnoid mater. 


Subdural Space.—The deep surface of the dura is 
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Fic. 21.—Membranes of Spinal Cord, and Mode of Origin of 
Spinal Nerves. 


smooth, moist and polished, and the capillary interval between 
it and the arachnoid mater is named the subdural space 
(Fig. 21). The dissector will notice, on each side, the series 
of apertures of exit for the roots of the spinal nerves. There 
are two opposite each intervertebral foramen. The sub- 
dural space is prolonged for a short distance on each of the 
two nerve-roots, and has a free communication with the 
lymph-channels in the nerves. 

Viewed from the inside of the tube of dura mater, each of the two roots 


of a spinal nerve is seen to carry with it a distinct sheath. When examined 
on the outside of the tube, they appear to be enveloped in one sheath, 
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because the two sheaths are closely held together, on the outside, by 
intervening areolar tissue—which can be removed with a little careful 
dissection. When that is done, the two tubular sheaths will be seen to 
remain distinct as far as the ganglion on the posterior root of the nerve. 
At that point they blend with each other. 


Spinal Arachnoid Mater (Fig. 21).—The arachnoid mater, 
like the dura mater, forms a loose, wide investment for 
the spinal cord; but, unlike the dura, it is remarkable for 
its great delicacy and transparency. Above, it becomes 
continuous, through the foramen magnum, with the arachnoid 
mater of the brain. On each side, it is prolonged over the 
nerve-roots as tubular sheaths. Below, it ends blindly at 
the level of the second sacral vertebra, where it is pierced 
by the filum terminale. It is most capacious and most 
easily demonstrated in its lower part, where it envelops the 
extremity of the cord and the cauda equina. 


Dissection.—Inflate the arachnoid with a blowpipe; and 
then make an incision in its lower part and explore it with the 
handle of the knife. 


Subarachnoid Space (Fig. 21)—The subarachnoid space 
is the wide interval between the arachnoid and pia mater. 
At the foramen magnum, it is continuous with the cranial 
subarachnoid space; and, like that space, it is filled with a 
clear liquid called the cevebro-spinal flutd. Three incom- 
plete septa partially divide the spinal subarachnoid space 
into compartments. One of the septa is a median partition, 
called the subarachnoid septum, which connects the arachnoid 
with the pia mater on the back of the spinal cord; it is 
almost complete in the thoracic region and lower part of the 
cervical region, but above that level it is represented merely 
by isolated strands. The other two septa are the gamenta 
denticulata. They spread laterally, one from each side of 
the spinal cord, and will be studied with the pia mater. 


Dissection.-—Take away the arachnoid mater from a portion 
of the spinal cord, and proceed to the study of the pia mater. 


Spinal Pia Mater.—The pia mater of the spinal cord 
—thicker than the pia mater of the brain—is a firm vascular 
membrane which adheres closely to the spinal cord, and, at 
the lower end of the cord, it is continued into the filum 
terminale. The posterior median septum of the cord (p. 89) 
is firmly attached to its deep surface. It is folded into the 
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anterior median fissure of the cord; the two layers of the 
fold are adherent to each other, and, at the surface, are 
thickened to form a median, longitudinal glistening band 
called the nea splendens. Of course, that can be seen only 
after the spinal cord has been removed from the vertebral 
canal. The blood-vessels of the spinal cord ramify in the 
pia mater before they enter the substance of the cord; and 
the various spinal nerves receive from it closely-fitting sheaths 
which blend with their coverings of fibrous tissue. 

Ligamenta Denticulata (Fig. 21).—There is a pair of 
denticulate ligaments. Each is a thin ridge that stands 
out from the pia mater on the side of the spinal cord mid- 
way between the anterior and posterior nerve-roots. It 
extends from the level of the foramen magnum to the level of 
the first lumbar vertebra. A number of pointed processes 
project from its free edge, push the arachnoid mater before 
them, and are attached to the dura mater; and, by this 
means, the denticulate ligaments maintain the spinal cord in 
the middle of the tube of dura mater. There are twenty-one 
of these ‘“‘ teeth.’’ Each is opposite the interval between two 
nerves. The first is at the level of the foramen magnum ; the 
last is below the last thoracic nerve. 

Filum Terminale.—This delicate, thread-like filament is 
about six inches long. It lies amidst the roots of the lumbar 
and sacral nerves, but it can readily be distinguished from 
them (1) by its silvery, glistening appearance, and (2) by its 
continuity with the end of the spinal cord (Fig. 22). 

It is composed chiefly of pia mater, although the central 
canal of the spinal cord is prolonged down in its interior 
for nearly half its length, and nervous elements can be traced 
in its substance for a like distance. The /énea splendens and 
the gamenta denticulata are continued into it. At the level 
of the second sacral vertebra it pierces the end of the tubes 
of arachnoid and dura mater, and receives an investment 
from them; finally, it escapes through the lower end of the 
sacral canal, and terminates by blending with the periosteum 
on the back of the coccyx or the last piece of the sacrum. 

Spinal Cord.—The spinal cord itself may now be studied 
in sttu. Itis almost cylindrical in form but is slightly flattened 
in front and behind. It begins at the foramen magnum, 
where it is continuous with the medulla oblongata of the 
brain; and it ends at the lower border of the body of the 
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first lumbar vertebra or the upper border of the second. Its 
lowest part rapidly tapers to a point, and is termed the 
conus medullaris. 

The average 
lengthofthe spinal 
cord is about 18 
tmches—in men 45 L.V.1. 
cm., in women 
43 cm. 

In the greater 
part of the thor- 
acic region of the 
vertebral column, 
the cord presents a 
uniform girth, but 
in the cervical and 
lower thoracic 
regions it shows 
marked swellings. 
The cervical 
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14 mm.) opposite 
the fifth or sixth cervical vertebra, and subsides opposite 
the second thoracic vertebra. The /umbar enlargement 1s 
connected with the nerves of the lower limbs. It begins at 
the level of the tenth thoracic vertebra, attains its maximum 
transverse diameter (11 to 13 mm.) opposite the last thoracic 
vertebra, and then rapidly tapers into the conus medullaris. 
Spinal Nerves.—Thirty-one pairs of spinal nerves are 
attached to the spinal cord. They are classified into five 
groups according to the vertebre with which they are 
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associated. The thoracic, lumbar, and sacral nerves corre- 
spond in number with the vertebree in those regions—twelve 
thoracic, five lumbar, and five sacral nerves—each of which 
issues from the vertebral canal below the vertebra with which 
it corresponds numerically. In the cervical region, however, 
there are eight nerves. Each of the upper seven emerges 
above the vertebra of corresponding number ; and the eighth 
emerges below the seventh cervical vertebra. There is only 
one pair of coccygeal nerves. 

Spinal Nerve-Roots (Figs. 21 and 23).—Each spinal 
nerve is attached to the spinal cord by ¢wo roots—an anterior 
and a posterior. The posterior nerve-root is the larger 
(except in the first cervical), and is further distinguished by 
possessing an oval ganglion termed the spinal ganglion. 
There is, also, a physiological difference between the two 
roots—the posterior root is composed of afferent (sensory) 
fibres, the anterior root of efferent (motor) fibres. Immedi- 
ately beyond the ganglion the two roots unite to form the 
spinal nerve-trunk, which contains therefore both kinds of 
fibres. 

Each of the two nerve-roots is made up of a number of 
separate vootlets which spread out from one another as they 
approach their attachments, but the mode of attachment 1s 
different. The rootlets of the posterior root enter the spinal 
cord consecutively along a continuous straight line and at 
the bottom of a slight furrow. The rootlets of the anterior 
root are not so regularly placed. They emerge from the spinal 
cord over an area of some breadth. 

The portion of the spinal cord to which any one pair of 
nerves is attached is called a spinal segment. 

The s#ze of the nerve-roots varies greatly. The lower 
lumbar and upper sacral nerve-roots are much the largest, 
and the lower sacral and the coccygeal roots are the smallest. 
In the cervical region the roots increase in size from above 
downwards, but more rapidly in the lower members of the 
group ; in the thoracic region the roots of the first nerve are 
large, but those which succeed it are small and of uniform size, 

The nerve-roots show great differences also in relative 
length, and in the direction which they follow in the vertebral 
canal. The differences are due to the spinal cord being so 
much shorter than the canal in which it lies. In the upper 
part of the cervical region, the nerve-roots are short, and 
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proceed laterally and almost horizontally. Below the upper 
cervical region, the roots become more oblique, and the 
lower the origin of the nerve the longer is its course in the 
Medial cutanecus branch 
Lateral cutaneous branch Media! branch of 


, posterior ramus 
Cae 
an” Posterior root, 


7” with ganglion 
Posterior grey column 


“” Posterior white column 
ye 
ed =, 
aE, 
3 Lateral white 
: column 
Anterior grey 
4 Mey column of spinal 
\ 









Lateral branch of posterior primary ramus dividine 
into terminal muscular branche ‘ 
i “ 








Posterior primary ramus Py 


Anterior primary ramus:~ 
a 


Muscular branch < 












~ 
“= 
’ 
Anterior root 
t \ 
| ; Trunk of spinal nerve 
Posterior branch y 
/ : Meningeal (recurrent) branch 
Lateral cutaneous $ 
branch of anterior T ~~~ 4 : 
primary ramus Sympathetic ganglion 
«2 Antenor primary ramus (intercostal nerve) 
Anterior branch- ‘ 
Sesce poe Muncaler branches 
/ 
{ 


Vv 


Medial branch of anterior cutaneous 
« branch of anterior primary ramus 


4 


Lateral rach 


FG. 23.—Diagram of a Typical Spina] Nerve. Note that the medial branch 
of the posterior primary ramus is represented as distributed to skin, 
whilst the lateral branch terminates at a deeper level in muscle. Both 
branches, however, supply muscles ; and in the lower half of the body it 
is the lateral branch that supplies skin. 


canal. The arrangement of the lower thoracic, the lumbar, 
sacral, and coccygeal roots is particularly characteristic. 
They are very long, and descend vertically from the lower 
portion of the cord, forming the bundle called the cauda 
equina. 

Levels~The origins of the eight cervical nerves are 
between the level of the atlas and the level of the spine of 
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the sixth cervical vertebra; the origins of the first six 
thoracic nerves extend from the sixth cervical to the third 
thoracic spine; the origins of the lower six thoracic nerves 
lie between the third and the ninth thoracic spines; and 
the origins of the lumbar and sacral nerves are between the 
ninth thoracic and the first lumbar spine. 

Mode of Extt of Spinal Nerves from Vertebral Canal. 
—The lower six cervical nerves and the thoracic and 
lumbar nerves make their exit through the intervertebral 
foramina; each of the two primary rami of the upper four 
sacral nerves finds its way out by a sacral foramen. The 
upper two cervical nerves, the fifth sacral nerve, and the 
coccygeal nerve, follow a different course. The first cervical 
emerges by passing over the posterior arch of the atlas, and 
the second cervical nerve by passing over the vertebral arch 
of the axis. The fifth sacral and the coccygeal nerve leave the 
sacral canal through its lower end (Fig. 24). 

Dissection.—Follow the nerve-roots of one or two spinal 
nerves in each region into the corresponding intervertebral 
foramina. Do so by snipping away the articular processes with 
the bone-forceps. Then, study the position of the spinal gang- 
lion, the connexions of the sheath of dura mater, the union of 
the two roots, and the division of the nerve-trunk into the primary 


rami. Try also to find the minute meningeal branch which runs 
inwards from the nerve-trunk. 


Meningeal Branch.—This is a fine twig formed by the 
union of a small filament from the spinal nerve-trunk with 
a delicate branch from the sympathetic trunk. It takes a 
recurrent course through the intervertebral foramen to end in 
the bones and periosteum and meninges of the vertebral canal. 

Spinal Ganglia.—These ganglia lie in the intervertebral 
foramina, except those of the first two cervical nerves and 
the sacral and coccygeal nerves. The ganglia of the first 
two cervical nerves lie respectively on the posterior arch of 
the atlas and the vertebral arch of the axis vertebra; the 
ganglia of the sacral nerves are placed within the sacral 
canal, but outside the tube of dura mater. The ganglion 
on the posterior root of the coccygeal nerve is inside the 
tube of dura mater. 

Spinal Nerve-Trunks.—The trunk of a spinal nerve is 
formed by the union of the nerve-roots immediately beyond 
the spinal ganglion. The nerve-trunk is exceedingly short, 
for it divides immediately into an anterior and a posterior 
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primary ramus. The union of sacral and coccygeal nerve- 
roots and the division of their trunks take place in the sacral 
canal ; of the lumbar, thoracic and lower six cervical nerves, 
in the intervertebral foramina; and of the first two cervical 
nerves, on the arches of the atlas and axis. 


The distribution of the posterior primary rami has already 
been examined (p. 75). 
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Fic. 24.—Sacral Nerve-Roots and the Membranes in relation to them 
(after Testut). ‘The posterior wall of the Sacral Canal has been removed. 


The cord should now be removed with all its membranes 
and nerve-roots, and placed in a cork-lined tray filled with 
water. There is no method by which the arachnoid, the pia 
mater, the ligamenta denticulata, and the nerve-roots can be 
so well studied as this. 


Dissection.— Divide the spinal nerves in the intervertebral 
foramina, and in such a manner that as long a piece as possible 
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of each nerve remains attached to the dura mater. Wherever 
possible, take the ganglia with the nerves. Cut across the spinal 
cord and its membranes at the highest limit of the vertebral 
dissection. Pull upon the dura mater in order to lift the whole 
specimen from the vertebral canal, and then transfer it to the 
tray. Slit up the dura mater along the median plane anteriorly. 
Fix the flaps of the dura mater with pins to the cork, and display 
in turn the arachnoid mater and the pia mater with the ligamenta 
denticulata. 


The membranes are described on pp. 78-82. 


Arteries of Spinal Cord.—Numerous small arteries 
are supplied to the spinal cord; but they can be made out 
satisfactorily only when the red injection is particularly good. 
They are the anterior and posterior spinal arteries, which 
spring from the vertebral artery in the cranium, and are 
reinforced by series of branches that reach the side of the 
spinal cord from spinal arteries derived from the vertebral, 
ascending cervical and deep cervical arteries in the neck, 
and from the posterior branches of the intercostal and lumbar 
arteries in the trunk. By the anastomoses of the various 
arterial twigs, five longitudinal trunks are formed on the 
surface of the cord. One lies in the median plane anteriorly, 
under cover of the linea splendens. The others are in 
relation to the posterior nerve-roots—a pair in front of them 
and a pair behind. The branches of those trunks anastomose 
in the pia mater before they enter the cord. 

Veins of Spinal Cord.—The veins are small, numerous 
and very tortuous, and form a plexus with elongated meshes. 
Six more or less perfect longitudinal venous trunks may be 
noticed in the plexus—one in the median plane in front, one 
in the median plane behind, a pair behind the anterior nerve- 
roots and a pair behind the posterior roots. 

Superiorly they are continuous with the veins of the medulla 
oblongata ; on each side, they are connected with the veins 
in the vertebral canal by means of small twigs which run 
laterally on the nerve-roots. 

Naked-Eye Structure of Spinal Cord.—The spinal 
cord is composed of an inside core of grey matter and an 
external coating of white matter. 

It is partially subdivided into right and left halves by an 
anterior median fissure, a posterior median sulcus and a 
posterior median septum. 

The posterior median sulcus is a mere groove on the surface. 
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The posterior median septum is a thin sheet of a substance 
called neuroglia. It extends from the sulcus inwards to the 
centre, or even farther, in the upper part of the cord, but 
diminishes in depth in the lower part. The anterior median 
Jissure is a narrow cleft which extends inwards for one-quarter 
or one-third of the thickness of the upper part of the cord, but 
becomes deeper as it is traced downwards, till, at the lower 
part, the fissure and the septum are equal in depth. 
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FiG. 25.—Transverse Section through upper part of 
Cervical Region of Spinal Cord. 


The grey matter is in the form of a pair of long, fluted 
bands united across the median plane by a thin lamina of grey 
matter, called the prey commissure, which is traversed length- 
wise by a narrow tunnel called the central canal. The canal 
terminates blindly in the filum terminale ; but, superiorly, 
It 1s continuous with the central canal that traverses the 
lower half of the medulla oblongata to open into a space 
called the fourth ventricle of the brain. The canal, like the 
ventricles of the brain and the subarachnoid space, is filled 
with a clear liquid called the cerebro-spinal fluid. The 
posterior septum reaches the grey commissure; but the 
anterior fissure is separated from the grey commissure by a 
band of white matter called the whzte commissure. 

The part of each fluted band that is in front of the level 
of the grey commissure is called the antertor grey column, 
and the part behind is the posterior grey column. The grey 
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FiG. 26.—Transverse Sections through the Spinal 
Cord in different regions. A. Cervical Region; 
B. Mid-thoracic Region; C. Lower Thoracic 
Region ; D. Lumbar Region. 
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seen in section 
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— antertor and 
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Dissection. 


—If the spinal 
cord is fairly 
firm, or if a 
preserved speci- 
men is avail- 
able, make sec- 
tions across it 
at different 
levels, and ex- 
amine the cut 
surface with the 
naked eye and 
with a pocket- 
lens. 


Spinal Cord in 
Section.—The dis- 
tinction between the 
grey and the white 
matter can usually be 
made out; and the 
central canal is seen 
(even by the naked 
eye) as a black 
speck. 

The grey matter 
at the apex of the 
posterior horn has a 
translucent appear- 
ance, and is called 
the gelatinous matter 
(substantia gelatin- 
osa). 

The anterior horn 
is separated from the 
surface by a fairly 
thick layer of white 
matter; and _ that 
layer is traversed by 
the fibres of the 
anterior nerve-roots, 
which arise in the 
anterior grey column. 
The posterior horn 
almost reaches the 
surface at the groove 


through which the fibres of the posterior roots enter the cord. 
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The grey matter is not present in equal quantity at all levels of the 
cord. Therefore, it is necessary that it should be considered in different 
regions; and it must be understood, when the terms cervical, lumbar, 
etc., are applied to different portions of the cord, that those terms apply 
to the regions to which the corresponding nerves are attached and not to 
the parts that lie in relation to the vertebre of the same name. 

Wherever there is an increase in the size of the nerves attached to a 
particular part of the cord, there is a corresponding increase of the grey 
matter. It follows that the districts in which the grey matter bulks most 
largely are the lumbar and cervical enlargements, for the great nerves 
which go to form the limb-plexuses are attached to those portions of the 
cord. In the thoracic region, there is a reduction in the quantity of grey 
matter in correspondence with the smaller size of the thoracic nerves. 
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FIG. 27.—Transverse Section through upper Cervical part of the Spinal 
Cord of a full-time Foetus, treated by the Weigert-Pal process. 


The shape of the horns of grey matter is not the same in all regions. 
In the cervical region, the contrast between the grey horns is most 
marked ; the anterior horn is very thick in comparison with the posterior 
horn. In the thoracic region, both horns are narrow, although the 
distinction between the anterior horn and the more attenuated posterior 
horn is still sufficiently manifest. In the lumbar region, the difference 
in the thickness of the two horns is not nearly so apparent, owing to a 
broadening out of the posterior horn. A section taken from the centre 
of each region can very readily be recognised by the features mentioned 
Fig. 26). 
: fin ce thoracic region, more especially in the upper part, there is 
another character which is very distinctive. A pointed and prominent 
triangular projection juts out from the side of the grey matter, nearly 
opposite the grey commissure. It is called the /ateral grey column or 
horn (Fig. 26, B and C). It disappears in the cervical and lumbar 
enlargements generally, but again becomes evident both in the upper 
cervical region and in the lower sacral region. 

The white matter, in each half of the spinal cord, forms a thick coating 
around the fluted band of grey matter. The columns of grey matter and 
the fibres of the nerve-roots divide it into three whtte columns—antertor, 
lateral and posterior. The most lateral fibres of the anterior nerve-root 
are taken as the dividing line between the anterior and lateral white 
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columns. The right and left anterior white columns are connected by 
the white commissure. The posterior column is divided into two prin- 
cipal bundles—the fasciculus gracilis medially, and the /fascrculus 
cuneatus laterally—which consist of fibres derived from the posterior 
nerve-roots, In the cervical region those two fasciculi are separated by 
a septum of pia mater and a distinct surface groove. The other white 
columns are made up of a number of fasciculi or tracts of fibres which 
are mingled together to a considerable extent, but can be distinguished 
when specially prepared sections of the spinal cord are put under the 
microscope. 

The white matter of the spinal cord increases steadily in quantity 


from below upwards. se e 2k \ 
CRANIAL CAVITY S37" 


After the body has been five days on its face it will be 
replaced on its back, with the thorax and pelvis supported 
by blocks; and the dissectors of the Head and Neck will 
proceed to remove the brain and study the interior of the 
cranium. 


Dissection.—Support the head on a block. The epicranial 
aponeurosis has been incised already in the median plane. 
Extend the incision to the root of the nose and to the occipital 
protuberance, and cut through the areolar tissue and the peri- 
cranium down to the bone. With the handle of the scalpel, 
or with a chisel, detach the pericranium from the bone on each 
side and turn it downwards to the temporal lines, leaving the 
bone perfectly bare. On each side, detach the epicranial apo- 
neurosis and the temporal fascia from the temporal ridge with 
the edge of the knife; then, carrying the edge of the knife 
forwards and backwards between the temporal muscle and the 
bone, detach the upper part of the muscle from the skull, and 
turn each half of the scalp down over the auricle. 


Sutural Ligaments.—The fericranium is the periosteum 
on the outer surface of the cranial bones. It is attached to the 
surface of the bones of the skull-cap only loosely ; but it is 
firmly attached at the sutures, for at each suture a fibrous 
ribbon called the sutural ligament springs from the peri- 
cranium and passes edgewise between the articulating 
margins of the bones to fuse with the outer layer of the dura 
mater, which acts as the periosteum of the inner surface of 
the cranial bones, and is called the endocranitum in con- 
tradistinction to the pericranium on the outside. 


Dissection.—Obtain a saw, a chisel, and a mallet, and pro- 
ceed to remove the skull-cap or calvaria. Mark out the line 
along which the saw is to be used by encircling the skull with a 
piece of string, and then marking the bone with a pencil along the 
line of the string. Make the cut, anteriorly, fully three-quarters 
of an inch above the margins of the orbits, and, posteriorly, about 
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half an inch or less above the external occipital protyberance. 
The saw should be used to divide the outer table of the skull only. 
When the diploé is reached, the sawdust will become red and 
moist, and the saw should then be abandoned. The hammer 
and chisel are now brought into requisition, and by short, sharp 
strokes with these the inner table can readily be split along the 
line in which the outer table is divided. Then, insinuate the 
hook at the end of the cross-bar of the chisel into the fissure in 
front, and wrench off the skull-cap. 
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FIG. 28. —Diagrammatic Section through the Meninges of 
the Brain (Schwalbe). 


co. Grey matter of cerebral gyri. 


Dura Mater Encephali.—The brain, like the spinal cord, 
is clothed with three distinct membranes or meninges. From 
without inwards they are:—the dura mater; the arachnoid 
mater; and the pia mater. 

When the skull-cap is detached, the outer surface of the 
upper part of the dura mater is exposed. It is dotted over 
with bleeding points, and is rough, owing to a multitude of 
fine fibrous and vascular processes by which it was connected 
with the bones. The bleeding points are most numerous 
along the median line, or, in other words, along the line of 
a venous channel called the superior sagittal sinus (Fig. 29) ; 
and if the handle of the knife is run from before backwards 
to make pressure along that line a considerable quantity of 
blood will ooze out, showing that a number of small veins 
from the cranial bones have been ruptured. The degree of 
adhesion between the dura mater and the cranial bones 
varies in different bodies and in different localities. In all 
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cases, it is, like the pericranium, strongly adherent along the 
lines of the sutures, for it is fused with the sutural ligaments ; 
and, further, it is much more firmly attached to the base 
than to the vault of the cranium. In the child—indeed, as 
long as the bones of the cranium are growing—it is more 
adherent than in the adult; and it is more firmly bound to 
the bone again in old age. 

Clean the outer surface of the dura mater with a sponge. 
The arteries then seen are the main divisions of the middle 
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FiG. 29.—Median Section through the Frontal Bone and corresponding part 
of the Superior Sagittal Blood-Sinus. The arachnoid granulations are 
seen protruding into the sinus. (Enlarged) 


meningeal artery. They ascend, in the substance of the outer 
layer of the dura mater, towards the vertex, and send off 
numerous branches in a widely arborescent manner (Fig. 31). 

These arteries are thicker than that layer, and stand out, 
therefore, in bold relief from the membrane, and, together 
with the veins which accompany them and lie external to 
them, they produce deep grooves on the inner surface of the 
skull-cap. 

The meningeal arteries supply not only the membrane, as 
their name suggests, but also the inner table and the diploé 
of the cranial bones—the outer table being supplied by vessels 
on the exterior. 

Arachnoid Granulations.—The arachnoid granulations 
are normally present in the adult; they increase in number 
and size with age, and are therefore best marked in cadavera 
of old people. They are small granular bodies, ranged along 
the sides of the superior sagittal sinus—some of them seen 
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on the surface of the dura mater, while more of them bulge 
into the sinus (Figs. 29, 30). Usually, they are most evident 
towards the posterior part of the parietal region. At first 
sight they appear to be protrusions from the dura mater, but 
that is not the case. They spring from the arachnoid mater 
and the subarachnoid tissue, and are normal enlargements 
of microscopic processes of the arachnoid mater, called 
arachnoid villi, which are present in infants. They are 
most plentiful along the superior sagittal sinus, but are not 
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Fic. 30.—Diagram of Coronal Section through the middle portion of the 
Cranial Vault and subjacent Brain to show the Membranes of the Brain 
and the Arachnoid Granulations, 


confined to it: they have been found in relation to most of 
the other sinuses—especially at the entrance of veins (Le Gros 
_Clark)—-and even in the middle meningeal veins. 

Two Layers of the Dura Mater.—Having noted the 
preliminary details from an examination of the outer surface 
of the dura mater, the students are in a position to understand 
that the membrane does not belong entirely to the brain. 
It performs a double function: (1) it acts as an internal 
periosteum to the bones that bound the cranial cavity ; and 
(2) it protects ahd supports the different parts of the brain. 
Accordingly, it is composed of two strata—an outer and an 
inner—which, in most localities, are firmly adherent, but they 
can usually be easily demonstrated in the dissecting-room. 
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Along certain lines the two layers separate from each other. 
In some places they separate to form blood-channels termed 
venous sinuses; in other places they separate not only in 
order to form blood-channels but also that the inner layer 
may form strong partitions which pass in between certain parts 
of the brain; and by those partitions the cranial cavity is 
divided into compartments that communicate frecly with 
one another, each holding a definite division of the brain 


(Figs. 34, 35). 
The points mentioned must now be confirmed. 


Dissection.—Begin by tilting the head forwards. Support 
it in that position, and make an incision through the dura mater 
on each side of the superior sagittal sinus along its whole length. 
From the mid-point of each incision, make another cut through 
the dura mater downwards to the cut margin of the skull immedi- 
ately above the auricle (Fig. 31). The dura mater will then be 
divided into a median strip containing the superior sagittal sinus, 
and four triangular flaps. Turn the flaps downwards over the 
cut margin of the skull (as on the left side in Fig. 31). In that 
position they cover the sharp edge of the bone and prevent 
laceration of the brain and injury to the fingers during its 
removal. 

Subdural Space.—The subdural space is the capillary 
interval between the dura mater and the arachnoid mater 
(Figs. 28 and 30). It contains a very small quantity of serous 
fluid which moistens the opposed surfaces of the membranes. 

A striking contrast between the two surfaces of the dura 
mater will be noted. The external surface is rough and 
flocculent ; the internal surface is smooth and glistening. 

Superior Cerebral Veins.—After the dura mater is re- 
flected, the veins of the upper part of the brain are secn 
shining through the arachnoid mater. They are lodged, for 
the most part, in grooves on the surface, and those at present 
visible run upwards towards the median plane. When they 
reach the superior sagittal sinus they turn forwards, and 
run along the side wall of the sinus for some distance before 
they open into it. 


Dissection.— Open into the superior sagittal sinus by running 
a knife through its upper wall from behind forwards. 


Superior Sagittal Sinus (Figs. 31, 34).—This long sinus 
begins in front of the crista galli, where it communicates, 
through the foramen czecum, with the veins of the frontal 
sinus, and, occasionally, with the veins of the nose. It extends 


SUPERIOR SAGITTAL SINUS 97 


backwards to the internal occipital protuberance, grooving 
the cranial vault in the median plane ; and at the right side 
of the protuberance it becomes continuous with the right 
transverse sinus. Its lumen, which is triangular in cross- 
section, is very small anteriorly, but expands greatly 
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Fic. 31.—Superior Sagittal Sinus; Dura Mater; Middle Meningeal Artery 
and Vein; Arachnoid Mater and Superior Cerebral Veins, 


posteriorly. Arachnoid granulations bulge into the sinus ; 
and its inferior angle is crossed by a number of minute 
bands. 

Lacune Laterales.—On each side of the sinus, there are 
three or more clefts between the two layers of the dura 
mater. Those clefts are called lacune laterales ; they con- 
tain blood, and they open into the sinus ; the largest of them 
is about an inch in diameter, and it overlies the part of the 
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surface of the brain which contains the motor area for the 
lower limb of the opposite side. These lacunz receive 
meningeal and diploic veins ; and they may, as they increase 
in size with age, make shallow depressions on the skull 
vault. 

Entrance of Vetns——The superior cerebral veins open 
into the sinus (passing beneath the lacunze when they 
encounter them); and they pour their blood into the sinus 
in a direction contrary to that in which the blood flows within 
the channel ; for the blood in the sinus flows backwards, but 
the terminal portions of the veins are directed forwards— 
some of them running forwards for half an inch or more 
between the sinus and the medial surface of the cerebral 
hemisphere before they enter the sinus. 

Relation of Arachnoid Granulations to Superior Sagittal Sinus 
and Lateral Lacunz.—When the granulations bulge into the sinus or 
into the lateral lacune, they stretch the lateral wall or the floor of the 
space and push it before them as a continuous covering, and, when they 
project still farther and encroach upon the bones of the skull, they are 
covered also by a thin expansion of the roof of the space. Examine the 
middle of the vault of the detached skull-cap, and look for the shallow 


depressions made by the lacune and the smaller, clean-cut pits made by 
the granulations. 


Dissection.—In order to expose the falz cerebri, divide the 
superior cerebral veins on each side, and displace the upper 
parts of the hemispheres of the brain sidewards. 

Falx Cerebri (Figs. 34, 35).—The falx cerebri is a sickle- 
shaped reduphcation of the inner layer of the dura mater 
which descends between the two cerebral hemispheres. 
Anteriorly, it is narrow, and is attached to the crista galli; 
the anterior part is often cribriform, and may even resemble 
lacework. As it passes backwards it increases in depth, and 
its convex, upper border is attached to the lips of the sagittal 
groove on the vault of the skull. The posterior part of the 
lower border is attached, in the median plane, to the upper 
surface of another fold of the dura mater called the tentorium 
cerebelli, which roofs over the posterior cranial fossa (Figs. 
35, 36); the rest of the lower border is free and concave, and 
it overhangs a part of the brain, called the corpus callosum, 
which connects the two halves of the cerebrum; but it is 
not in contact with the corpus callosum except to a very 
slight extent posteriorly. Along its borders the two layers 
of the falx cerebri separate to enclose blood-sinuses—the 
superior sagittal stnus, in its convex, upper margin; the 
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Fic. 32,—Antero-Pusterior Radiograph of Male Skull, 


Note that in this skull the septum between the two frontal sinuses is broad ; 
and compare with Fig, 39. 
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infertor sagittal sinus, in its concave, free margin ; and the 
straight sinus, in its attachment to the tentorium cerebelli. 

Removal of the Brain.—There are more methods than 
one of removing the brain. Alternative methods are given 
on p. 101; but, unless there is some special reason for pre- 
serving the brain entire, students who are dissecting the part 
for the first time should take the following steps :— 
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FIG. 34.—Sagittal Section through the Skull, a little to the left of the 
median plane, to show the processes of Dura Mater. 


V. Trigeminal nerve. IX. Glosso-pharyngeal nerve. 
VII. Facial nerve. | X. Vagus nerve. 
VIII. Auditory nerve. XI. Accessory nerve. 
XII. Hypoglossal nerve. 


Dissection.—Detach the falx cerebri from the crista galli 
and pull the falx backwards. Next, remove the block upon 
which the head rests, support the occiput and posterior part of 
the brain with the left hand, and let the head drop well down- 
wards. In all probability, the frontal parts of the brain will fall 
away by their own weight from the anterior cranial] fossa, and 
perhaps carry with them a pair of small structures called the 
olfactory bulbs. Should they remain in position, however, gently 
raise them with the fingers, and with the handle of the knife 
separate the olfactory bulbs from the recess in the floor of the 
fossa near the crista galli. As the bulbs are raised, the olfactory 
nerves, which pass from the nasal cavity to the bulbs through the 
cribriform plates, will be torn across. 

The optic nerves—large, round and white—then come into 
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view, as they pass towards the optic foramina. Divide the optic 
nerves, and the internal carotid arteries will be exposed. Farther 
back, in the median plane, the infundibulum will be seen ; it is 
a hollow, conical process which extends from the base of the 
brain to an appendage of the brain, called the hypophysis, 
which lies in the hypophyseal fossa of the skull. 

Divide the carotid arteries and the infundibulum. The edge 
of bone seen and felt behind the infundibulum is the upper 
border of the dorsum sella. The pair of nerves seen passing 
forwards by the sides of the dorsum sellz are the oculomotor 
nerves ; do not touch them at present. A little more laterally, 
and on a slightly lower plane, the free border of the tentorium 
cerebelli is seen. 
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35.—Coronal Section through the Cranial Cavity in a plane which passes 
through the posterior part of the foramen magnum. The posterior 
part of the cranial cavity is depicted. 


Identify the lesser wing of the sphenoid. It is the bone in the 
posterior part of the floor of the anterior cranial fossa—lateral to 
the optic nerve and the cut end of the internal carotid artery— 
and it has a free, overhanging posterior margin. The part of 
the brain wedged in under the lesser wing is the anterior end of 
the temporal lobe. Disengage the temporal lobe from under the 
lesser wing ; raise the lobe from the floor of the middle cranial 
fossa and from the tentorium cerebelli ; and note a thick stalk 
—the mid-brain—which ascends from the posterior cranial fossa 
to join the cerebrum. 

Push the knife backwards, along the side of the mid-brain, 
immediately above the level of the oculomotor nerve, and cut 
through the mid-brain from its lateral surface inwards to the 
median plane, slanting the knife so that it is in the same plane 
as the surface of the tentorium cerebelli. Repeat the operation 
on the opposite side. Then, turn the cerebral hemispheres 
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backwards ; divide a large vein—the great cerebral vein—that 
emerges from the brain immediately above the mid-brain. Remove 
the cerebrum (and upper part of mid-brain) from the skull, 
dividing the veins at the sinuses. 


If the brain is firm, place it at once in a jar containing a 
5 per cent. solution of formalin ; if it is soft—but preservable 
—fit it into the skull-cap in order that it may retain its shape, 
and place it in a ro per cent. solution of formalin. 


Alternative Methods of Removing the Brain.—(1) Students who 
are dissecting the Head and Neck for the second time, and have some 
knowledge of the position and characters of the parts of the brain, may 
remove the two cerebral hemispheres separately. By doing so, they 
obtain a full viewof the undisturbed falx cerebri, and can study its position 
and connexions more satisfactorily. 


Dissection.—Pull the left hemisphere gently away from the 
falx cerebri, and divide the cerebral veins that enter the superior 
sagittal sinus. Pull the hemisphere still farther away ; pass the 
knife downwards along the side of the falx and bisect the structures 
that unite the two hemispheres, and also the upper part of the 
mid-brain. Remove the block that supports the head, and let the 
head drop downwards. Disengage the frontal lobe and olfactory 
bulb from the anterior cranial fossa, pull them backwards, and 
divide the optic nerve, the internal carotid artery, and the half of 
the bisected infundibulum. Disengage the temporal lobe from the 
middle cranial fossa, and lift it off the tentorium. Pass the knife 
medially and upwards in the same plane as the tentorium, and cut 
through the mid-brain as far as the median plane. Then, divide 
the posterior cerebral artery, and remove the hemisphere. After 
studying the cut surfaces of the brain in situ, repeat the operation 
on the other side. 


(2) To remove the brain entire is less instructive than to remove its 
main parts separately, but it is sometimes desirable to do so, and it is the 
method usually adopted in the post-mortem room. 


Dissection.—Detach the falx cerebri from the crista gall 
and pull the falx backwards. 

Remove the block upon which the head has been resting— 
supporting the occiput and the posterior part of the brain with 
the left hand—and let the head drop well downwards. The 
weight of the frontal lobes will probably draw them away from 
the floor of the anterior cranial fossa, and possibly the olfactory 
bulbs may be carried with them. If the olfactory bulbs remain 
in position, gently raise them with the handle of the scalpel, 
tearing across the olfactory nerve filaments. 

As the frontal lobes are pressed backwards, the optic nerves 
come into view. When they are divided, the internal carotid 
arteries will be exposed. Farther back, in the median plane, 
the infundibulum will be seen passing through a hole in the 
dura mater of the floor of the cranial cavity to join the hypo- 
physis. More laterally, on each side, the oculomotor nerve will 
be seen. Sever each of the structures mentioned in turn. 

On the lateral side of each oculomotor nerve there is the 
free border of the tentorium cerebelli. Turn that margin aside 
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with the point of the knife, and divide a small nerve—the 
trochlear—which then comes into view. 

The head must, in the next place, be turned forcibly round, 
so that the face is directed over the left shoulder. Raise the 
posterior part of the right cerebral hemisphere with the fingers, 
and note that it rests on the tentorium cerebelli. Divide the 
tentorium along its attached border, taking care not to injure 
the cerebellum. 

Next, turn the head so as to bring its left side uppermost, 

and treat the tentorium on that side in the same manner. Now, 
let the brain fall well backwards; the pons and medulla will 
then be drawn away from the anterior wall of the posterior cranial 
fossa, and the nerves in the fossa will come into view. They 
are :—(1) the two roots of the trigeminal nerve, perforating the 
dura mater near the apex of the petrous temporal bone ; (2) the 
abducent nerve, piercing the dura mater behind the dorsum sellz ; 
(3) the facial nerve and the auditory nerve, disappearing into the 
internal auditory meatus; (4) the glosso-pharyngeal, the vagus, 
and the accessory nerves, leaving the skull through the jugular 
foramen ; and (5) the two parts of the hypoglossal nerve, piercing 
the dura mater separately over the anterior condylar canal. 
_ Each in turn will be displayed upon each side. Divide them 
in the order mentioned, but leave the right accessory nerve intact 
within the cranium by dividing its roots close to the medulla 
oblongata, and remove only the left one with the brain. The 
accessory nerve is readily recognised because its spinal part 
ascends through the foramen magnum. 

Now, thrust the knife into the vertebral canal, and divide the 
spinal cord and the vertebral arteries. Then, sever the lower part 
of the right accessory nerve, and the roots of the first pair of 
spinal nerves. When that has been done, let the head fall well 
downwards, gently dislodge the medulla oblongata and cere- 
bellum ; and the whole brain can be removed. The great 
cerebral vein is ruptured as the brain is removed, for it emerges 
from the interior of the brain and passes to the middle of the 
free border of the tentorium to enter the straight sinus. 

Finally, replace the tentorium. 
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Parts seen after Removal of Cerebrum.—Examine 
the parts exposed, and note their relative positions (Fig. 36). 

In front, there is the floor of the anterior cranial fossa: 
behind it, on a lower plane, the middle fossa ; and, still farther 
back, the sloping surface of the ¢entorium cerebellt. | 

The crista gall¢ stands as a landmark in the median plane 
anteriorly. On each side of it, there is the crzbriform plate 
of the ethmoid, through which the olfactory nerves enter the 
cranial cavity from the nose to end in the olfactory bulb. 
The bed from which the olfactory bulb was dislodged extends 
a little beyond the lateral row of foramina in the plate; and 
still more laterally, the part of the floor of the anterior cranial 
fossa which forms the roof of the orbit bulges upwards as an 


REMOVAL OF CEREBRUM 103 


uneven convexity. This portion ends posteriorly as a sharp 
margin—the posterior border of the /esser wing of the sphenoid, 
which overhangs the middle fossa. The margin is covered with 


Superior sagittal sinus = Falx cerebri 
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FiG. 36.—lInterior of the Cranium after removal of the Cerebrum, The 
transverse, straight, and superior petrosal sinuses have been opened, and 
the dura mater has been removed from the floor of the left middle fossa. 


a thickening of the dura mater in which a small venous channel, 
called the spheno-parietal sinus, runs medially; and the margin 
ends medially in a blunt, flat projection called the anterior 
clinotd process. 

At the medial side of the anterior clinoid process, note the 
optic nerve and internal carotid artery, and, also, the ophthalmic 
artery, which springs from the carotid and runs forwards 
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under the optic nerve. A little farther back, in the median 
plane, there is the divided ¢#fundibulum descending into the 
hypophyseal fossa. Behind that, there is the upper edge of 
the dorsum selle ; the edge ends, on each side, as a promin- 
ence called the postertor clinotd process. 

The area between the four clinoid processes is occupied 
by a fold or reduplication of the inner layer of the dura mater 
called the diaphragma sella. It roofs over the hypophyseal 
fossa and binds down the Ayfophysts of the brain, which lies 
in the fossa; the infundibulum passes through a round 
aperture in its centre to join the hypophysis ; and the anterior 
and posterior margins of the diaphragma enclose small blood- 
spaces called the anterior and posterior intercavernous sinuses. 

Lateral to the hypophyseal fossa, the two layers of the 
dura mater separate to enclose a short but wide venous space 
called the cavernous sinus. More laterally, there is the floor 
of the lateral part of the middle cranial fossa covered with 
the dura mater, in which the trunk and some of the branches 
of the mzddle meningeal artery are visible. 

The divided mid-brazn lies in an oval gap in the tentorium, 
surrounded by pia mater and arachnoid mater. The oculo- 
motor nerves emerge through the front of the mid-brain, and, 
diverging from each other, pass forwards and laterally to 
pierce the dura mater of the roof of the cavernous sinus. 
Below the interval between the two oculomotor nerves, there 
is a large median artery called the dasz/ar artery, which ends 
there by bifurcating to form the posterior cerebral arteries. 
They curve backwards round the sides of the mid-brain 
above the oculomotor nerves, and, since they pass on to the 
cerebrum, they were divided when the cerebrum was removed. 
The pair of branches of the basilar artery that are seen curv- 
ing backwards below the oculomotor nerves are the superior 
cerebellar arteries. The slender nerve seen curving forwards 
round the mid-brain is the ¢rochlear nerve; it pierces the 
dura mater a little behind the oculomotor nerve, and runs 
forwards in the wall of the cavernous sinus. A vein called 
the dasal vetn curves backwards round the mid-brain below 
the trochlear nerve. It is difficult to detect it when it is empty, 
but it is easily seen when well filled with blood as it was in the 
specimen depicted in Fig. 36. It ends in the great cerebral 
vein, which was divided as it came out of the cerebrum above 
the mid-brain. The terminal part of the great cerebral vein is 
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now seen behind the mid-brain. It pierces the dura mater in 
the middle of the free margin of the tentorium, and unites 
with the inferior sagittal sinus to form the straight sinus, 
which lies in the line of union of the tentorium cerebelli and 
the falx cerebri. 

The dissectors will now examine the connexions of the 
tentorium cerebelli. 

Tentorium Cerebelli.This wide and sloping fold of 
the inner layer of the dura mater receives its name from its 
resemblance to a tent. Its base is attached to the rim of the 
posterior cranial fossa. From its base, it slopes upwards and 
inwards, roofing over the fossa and rising to a peak. 

It has two margins :—(1) the peripheral or basal margin, 
and (2) the boundary of the oval opening that represents the 
doorway of the tent, and is occupied by the mid-brain and the 
peak of the cerebellum (Fig. 36). 

At the peripheral margin, the two layers of the tentorlum 
separate from each other to be attached :—(1) to the lips of the 
horizontal groove on the cranial wall for the transverse sinus, 
and (2) to the lips of the groove for the superior petrosal 
sinus along the upper border of the petrous temporal bone ; 
from the apex of the petrous temporal, the margin is prolonged 
as a slight ridge that ends (3) on the posterior clinoid process. 

The central margin, being the boundary of the doorway, 
is a free edge where the two layers of the tentorium are con- 
tinuous with each other. On each side, it crosses above the 
peripheral margin at the apex of the petrous temporal bone, 
and is prolonged forwards as a ridge, on the upper wall of 
the cavernous sinus, to end on the anterior clinoid process. 

The trochlear nerve enters the substance of the inner layer 
of the dura mater at the point where the two margins cross ; 
and the oculomotor nerve enters the dura a little farther 
forwards — between the two margins after they have 
crossed, 

The falx cerebri is connected with the tentorium along its 
median line. The two layers of the falx separate from each 
other to become continuous with the two halves of the upper 
layer of the tentorium ; and, as they separate, they and the 
lower layer of the tentorium enclose the straight sinus. The 
falx, being attached to the cranial vault, braces up the ten- 
torium and makes it tense, so that it effectively keeps the 
weight of the hinder part of the cerebrum off the cerebellum. 
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Dissection.—Incise the free margin of the falx cerebri, and 
trace the inferior sagittal sinus backwards and forwards. 

Open the straight sinus along one side by incising the falx 
cerebri along its line of union with the tentorium and re- 


moving a strip of its wall. _ 
Cut away the falx cerebri from the occipital bone, and, in 
doing so, you will open up the terminal part of the superior 


sagittal sinus. ; 
Lastly, open up the transverse sinus and the superwor petrosal 
sinus by incisions carried along the attached margin of the 


tentorium. 


Venous SinusEs.—The superior sagittal sinus is de- 
scribed on p. 96. 

Inferior Sagittal Sinus.—This is the narrow venous 
channel enclosed in the posterior two-thirds of the free border 
of the falx cerebri. It receives small tributaries from the falx 
and the middle third of the medial surface of the cerebral 
hemisphere; and it ends, at the angle of union of the falx 
and the tentorium, by joining the great cerebral vein to form 
the straight sinus. 

Straight Sinus.—The straight sinus, so formed, extends 
downwards and backwards in the line of union of the falx 
cerebri and tentorium cerebelli, and ends at the internal 
occipital protuberance by becoming one of the transverse 
sinuses—usually the left. It receives tributaries from the 
posterior part of the cerebrum, from the cerebellum and from 
the falx cerebri. 

In many bodies there is a communication between the 
straight sinus and the superior sagittal sinus as they bend to 
become the transverse sinuses. Usually the sagittal sinus 
becomes the right transverse sinus, and the straight sinus be- 
comes the left ; but occasionally that arrangement is reversed. 
Occasionally, the superior sagittal, the straight and the two 
transverse sinuses meet together in a common dilatation 
called the confluence of the sinuses, which lies on or near the 
internal occipital protuberance and makes a wide, shallow 
impression on the bone. 

Transverse Sinus.—The transverse is a paired sinus, and 
is the widest and most important of the sinuses. The superior 
sagittal sinus Js larger than the straight sinus, and whichever 
transverse sinus is continuous with it is usually wider than 
the other; but, owing to communications between the sinuses 
at the internal occipital protuberance, the transverse sinuses 
may be equal. 
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Origin, Course and Termination.—The transverse sinus 
begins at the internal occipital protuberance as a continuation 
of either the superior sagittal sinus or the straight sinus. It 
runs nearly horizontally, at first in a lateral direction and 
then forwards, on the cranial wall as far as the base of the 
petrous temporal bone; it lies in the transverse groove of 
the skull and in the attached margin of the tentorium, and 
is bounded by the two layers of the tentorlum and the outer 
layer of the dura mater, which lines the transverse groove. 
At the base of the petrous temporal, it ends by leaving the 
tentorium and bending downwards to become the sigmoid 
sinus, which will be examined later. 

Relations.—The transverse sinus is related superiorly to 
the cerebrum, and inferiorly to the cerebellum. Externally, 
it is related to the occipital bone opposite the superior nuchal 
line, and to the posterior inferior angle of the parietal bone 
—grooving both bones. The bone separates it from the 
structures attached to the nuchal line and from the vessels and 
nerves in the region—occipital vessels, greater occipital nerve, 
and branches of the lesser occipital and great auricular nerves. 

Tributaries.—The transverse sinus receives (1) veins from 
the cerebrum and the cerebellum, (2) the occipital diploic vein, 
and (3) the superior petrosal sinus. 

Superior Petrosal Sinus.—This is a very narrow sinus 
which begins in the posterior end of the cavernous sinus, 
runs along the upper border of the petrous temporal bone 
in the attached margin of the tentorlum, and ends in the 
transverse sinus at the point where it bends down to become 
the sigmoid sinus. 

Frontal Air-Sinuses.—The present is a convenient time 
to examine the frontal air-sinuses. It is probable that one or 
both of them were opened by the saw-cut through the frontal 
bone when the skull-cap was removed. If not, chip off with 
the chisel part of the frontal bone close to the median plane 
till one of the sinuses is opened : then, explore its extent with 
a probe, and try to pass the probe downwards into the cavity 
of the nose. 

The frontal sinuses (Fig. 39) are a pair of cavities in the 
anterior part of the frontal bone, immediately above the root 
of the nose and the margins of the orbits. They are completely 
separated from each other by a bony septum, which, however, 
is not quite median. Each of them is about an inch in height 
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and an inch in width. They may be smaller, especially in 
women, and they may be absent; on the other hand, they 
may be much larger—extending upwards and sidewards, and 
even backwards between the two tables of the roof of the 
orbit—and, like the other air-sinuses, they tend to become 
larger in old age owing to absorption of the diploé. Like 
the other air-sinuses, they are lined with a ciliated mucous 
membrane which is blended with the endosteum, and they 
communicate with the cavity of the nose. The funnel-like 
passage that leads down from the frontal sinus, through the 
ethmoid bone, to the nose is called the zafundibulum (Fig. 55), 
and it opens into a part of the cavity of the nose called the 
middle meatus. 

Anterior Cranial Fossa.—After the frontal sinus has 
been explored, examine the few small structures that lie in the 
floor of the anterior cranial fossa. 


Dissection.—Carefully remove the dura mater from the 
cribriform plate ; secure and clean the anterior ethmoidal nerve. 


Ethmotdal Nerve and Vessels.—The anterior ethmoidal 
nerve is a terminal branch of the naso-ciliary nerve of the 
orbit. It enters the cranial cavity under a lip of bone at the 
middle of the lateral margin of the cribriform plate, runs 
forwards for a short distance, and descends through a small 
hole at the side of the anterior part of the crista galli to 
enter the cavity of the nose. Its terminal branch—the 
external nasal nerve—has been seen already on the surface 
of the external nose (p. 30). 

The ethmotdal arteries arise in the orbit from the oph- 
thalmic. The anterior ethmoidal artery accompanies the 
nerve. The posterior ethmotdal artery is smaller. It 
appears in the cranial cavity from under a lip of bone 
at the posterior end of the cribriform plate. 

Meningeal Vessels in Anterior Cranial Fossa.—The 
anterior meningeal arteries are small vessels that may be 
seen shining through the dura mater of the floor of the 
anterior cranial fossa if the red injection has run into them. 
Those in the most lateral part of the floor are twigs from the 
anterior branch of the middle meningeal artery. Those more 
medially placed are branches of the ethmoidal arteries. 

Middle Cranial Fossa.—The students will now proceed 
to dissect the structures that lie on the floor of the middle 
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cranial fossa, and will, at the same time, expose the sphenoidal 
air-sinuses. 


Dissection.—Incise the margins of the aperture in the 
diaphragma sellz, and dislodge the hypophysis cerebri from the 
hypophyseal fossa. Then, with chisel or bone-forceps, chip 
away the floor of the fossa and expose the sphenoidal sinuses ; 
explore them with a probe, and pass the probe into the nose 
through the small openings on their anterior walls. 


Hypophysis Cerebri.—This is an exceedingly important 
organ in the physiology of internal secretion; among its 





FIG. 37.—Hypophysis Cerebri (Schwalbe), 
1, From behind. 2. In median section. 3. In horizontal section, 


a. Anterior lobe. cmt. Corpus mamillare. 
a’, Pars tuberalis (anterior lobe) in z. Infundibular recess in tuber 
front cf infundibulum. cinereum. 
4. Posterior lobe. o. Optic nerve. 
ch. Optic chiasma in section. ro. Optic recess of the third ventricle. 


functions is the control of body-growth. It has been called also 
the pztuztary body from an old notion that it secreted the nasal 
mucus. (The English adjective ‘pituitary ’’ means ‘‘mucous”’ 
and is rightly applied to the nasal mucous membrane.) It is 
an oval structure, about the size of a large pea, slightly 
flattened from above downwards. It lies in the hypophyseal 
fossa under cover of the diaphragma selle, and is connected 
with the tuber cinereum of the base of the brain by means 
of a stalk, called the infundibulum, which passes through the 
aperture in the diaphragma. The hypophysis has two lobes 
—anterior and posterior. The posterior lobe is small, and is 
derived from the brain, with which it is connected by the 
infundibulum. The anterior Jobe is derived from the ectoderm 
of the primitive mouth, and has no direct connexion with the 
brain. It is much larger than the posterior lobe, which is 
lodged in a hollow on the back of it; and it sends a process 
(pars tuberalis) upwards in front of the infundibulum. A 
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narrow Cleft in the anterior lobe separates a thick pars anterior 
from a thin jars media, which adjoins the posterior lobe. 

The hypophysis is supplied by twigs from the internal 
carotid arteries and the anterior cerebral arteries. 

Relations—The sphenoidal air-sinuses are below the 
hypophysis and in front of it; the optic chiasma is above 
it; the dorsum sellz is behind it, and separates it from the 
basilar artery and the part of the brain, called the pons, 
which lies below the mid-brain ; the cavernous sinuses are on 
each side of it, and the venous channels that connect them 
with each other pass both below and behind and in front of 
the hypophysis. 

Sphenoidal Air-Sinuses (Figs. 34, 42, 108).—These are 
a pair of sinuses that occupy the body of the sphenoid. They 
are completely separated from each other by a bony septum ; 
but the septum is never median, and the sinuses are therefore 
unequal. They may occupy the whole of the body of the 
sphenoid (Fig. 108) or only a part of it (Fig. 42); or may 
extend beyond the body into the roots of the greater wings 
and pterygoid processes, and even into the basi-occiput. 
Each of them has a small, round hole in its anterior wall 
through which it communicates with a part of the cavity of 
the nose called the spheno-ethmoidal recess. 

Relations—The sinuses and their relations will be seer 
to better advantage when the cavity of the nose is dissected 
but procure a split skull and note their principal relation: 
now. 

Each sphenoidal sinus is related antertorly to the cavit 
of the nose and to the air-sinuses in the ethmoid bone. Jn 
Jeriorly, a thick floor separates them from the cavities of th 
nose and naso-pharynx ; and the floor is tunnelled anterc 
posteriorly by the pterygoid canal, which transmits tk 
vessels and nerve of the same name. /ostertorly, it 
separated by thick bone from the cranial cavity, the basile 
artery and the pons. A thin voof separates it from tl 
intercavernous venous channels, the hypophysis, the olfactoi 
tract and adjoining part of the cerebrum, and from the opt 
chiasma, which, however, is a little distance from the bon 
On each side, a thin bony wall separates it from tl 
cavernous sinus, from the maxillary nerve along the low 
border of that sinus, from the optic nerve in the opt 
foramen, and from the posterior part of the orbit. 
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FG, 39.—Radiograph of the Frontal Air-Sinuses of man aged 34. (Dr. J. F. 
Brailsford.) Note the asymmetrical position of the septum and_ the 
extension of the sinuses into the roofs of the orbits. 
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Fic, 40.--Part of Lateral Radiograph of Skull of a child (from) pusitive 
print), showing the relation of the Internal Carotid Artery to the Base of 
the Skull. ‘The portion of the artery shown was injected. (Dr. H. M. 
Traquair. ) 
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Dissection.—Incise the dura mater along the posterior 
margin of the lesser wing of the sphenoid in order to find the 
spheno-parietal venous sinus (a very narrow sinus), and trace 
the sinus medially to the cavernous sinus. 

Proceed now to remove the dura mater from the floor of the 
middle cranial fossa. Do so with great care, for the dura mater 
is adherent to several of the nerves that have to be exposed. 

Begin in front of the medial part of the superior petrosal 
sinus, taking care not to injure the sinus. Remove the dura 
mater from the front of the petrous temporal bone near its apex, 
and expose the trigeminal ganglion. Note the sensory root of the 
trigeminal nerve passing backwards from the ganglion, but do 
not disturb the root. Find the three big nerves that issue from 
the anterior border of the ganglion—the mandibular, the 
maxillary, and the ophthalmic. Trace the mandibular nerve 
downwards to the foramen ovale, and look for the accessory 
meningeal artery and a small emissary vein, which pass through 
the foramen. Trace the mavzillary nerve forwards to the fora- 
men rotundum. Follow the ophthalmic nerve into the lateral 
wall of the cavernous sinus, and clean it very carefully. It 
divides into three branches : trace them forwards to the superior 
orbital fissure. 

As you follow the ophthalmic nerve and its branches, you 
probably encounter other nerves, for the trochlear, oculomotor 
and abducent nerves also lie in the lateral wall of the cavernous 
sinus. The oculomotor and trochlear nerves were identified when 
the cerebrum was removed. Pick them up as they enter the 
dura mater, pull gently on them, and thus identify them in the 
cavernous sinus. Preserve the margins of the holes through 
which the nerves enter the dura mater, in order to retain the 
nerves in place; but remove the dura mater in front of that, 
tracing the nerves to the superior orbital fissure ; the oculo- 
motor divides into two branches before it reaches the fissure. 
Remove the remains of the lateral wall of the cavernous sinus, 
and expose and clean the part of the internal carotid artery that 
lies in the sinus. As you do so, you will find the abducent nerve 
—a very slender nerve—near the lateral side of the artery; trace 
the nerve backwards and forwards. 

Now, strip the dura mater carefully from the rest of the 
anterior face of the petrous temporal bone, and look for the 
two superficial petrosal nerves. They are slender nerves that 
emerge from slits in the petrous temporal and run downwards* 
and medially. One disappears through the base of the skull. 
The other, slightly larger, disappears under the trigeminal 
ganglion. As you follow it below the ganglion, levering up the 
ganglion, find the motor root of the trigeminal nerve, and trace 
it to the foramen ovale. 


TRIGEMINAL NERVE.—This very important nerve is the 


fifth cranial nerve ; it is the thickest of the cranial nerves, and 
has a wide distribution. Its motor fibres supply the four 
muscles of mastication and four other muscles — tensor 
palati, tensor tympani, mylo-hyoid and anterior belly of the 
digastric. Its sensory fibres supply :—(1) part of the dura 
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mater; (2) the eyeball and the other contents of the orbit ; 
(3) the skin of the face and anterior half of the head ; (4) the 
mucous membranes of the alr-sinuses, nose, mouth and 
anterior two-thirds of the tongue; (5) the teeth; (6) the 
mandibular joint. 

Like a spinal nerve, it has two roots—a sensory and a 
motor—and there is a ganglion on the sensory root. The 
sensory fibres arise in the ganglion. Their central branches 
emerge from it as the sensory root, which ends in the pons. 
Their peripheral branches emerge to form the three great 
divisions of the trigeminal nerve—namely, the ophthalmic 
nerve, the maxillary nerve and the mandibular nerve. The 
motor root arises in the pons and eventually joins the mandi- 
bular nerve as it leaves the skull. 

The sensory and motor roots are enclosed in an adherent 
sheath of pia mater and a loose sheath of arachnoid mater 
that contains cerebro-spinal fluid. Traced from the pons to- 
wards the ganglion, the two roots cross the medial part of the 
upper border of the petrous temporal bone through an 
aperture in the dura mater which will be seen when the 
tentorium cerebelli is removed. 

Trigeminal Ganglion (G. Semilunare).—The trigeminal 
ganglion lies in a shallow depression on the front of the 
petrous temporal bone near its apex and on the suture (or 
the gap) between that part of the petrous temporal and the 
greater wing of the sphenoid. 

Relations —It occupies a space between the outer and 
inner layers of the dura mater called the cavum trigeminale, 
but is enclosed in a pocket or diverticulum of the inner layer 
which is prolonged over it from the lips of the aperture that 
transmits the roots. There are therefore two layers of dura 
mater above it and two below it; but the two below it are 
fused together. The motor root and the greater superficial 
petrosal nerve (p. 120) pass below the ganglion. The internal 
carotid artery is first below it in the carotid canal, and then 
medial to it in the cavernous sinus; and the sympathetic 
plexus around the artery is connected with the ganglion by 
communicating filaments. The ganglion is crescentic in 
outline, the concavity being directed upwards and_ back- 
wards. ‘The sensory root emerges from the concave border ; 
and the three great divisions emerge from the convex 
border. 
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Sensory Root.—The sensory root, on emerging from the 
ganglion, is at first wide and plexiform and lies in the de- 
pression on the front of the petrous temporal bone. Then, 
narrowing, it crosses the upper border of the petrous temporal 
below the attached margin of the tentorium and below the 
superior petrosal sinus, and passes horizontally backwards 
and slightly medially to the pons. 
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Fic. 41.—Dissection of Orbit and Middle Cranial Fossa. Both roots of 
the fifth nerve, with the trigeminal ganglion, are turned laterally. 


Motor Root.—This root is much smaller than the sensory 
root. It issues from the pons, runs along the sensory root, 
at first on its medial side and then below it, crosses the 
petrous temporal and descends under cover of the ganglion 
and the mandibular nerve to the foramen ovale. There, it 
joins the mandibular nerve, which is therefore the only one 
of the three divisions of the trigeminal nerve that contains 
motor fibres. 
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Mandibular Nerve.—This is the largest of the three 
divisions of the trigeminal]. It arises from the lower part of the 
convex border of the ganglion, and leaves the cranial cavity 
almost at once by descending through the foramen ovale. 
Before leaving it gives a meningeal twig to the dura mater. 

Maxillary Nerve.—The maxillary nerve arises next the 
mandibular ; passes forwards, between the two layers of 
the dura mater along the lower border of the cavernous 
sinus, closely related to the thin, bony wall of a fully-developed 
sphenoidal air-sinus ; and leaves the cranial cavity through 
the foramen rotundum. Near its origin, it gives off a fine 
meningeal branch to the dura mater. 

Ophthalmic Nerve.—The ophthalmic is the smallest of 
the three divisions. It arises from the upper, medial part 
of the ganglion; enters the cavernous sinus at once; runs 
forwards in the lateral wall of the sinus; and divides into 
three branches—the frontal, lacrimal and naso-ciliary— 
which pass into the orbit through the superior orbital fissure. 
The naso-ciliary usually arises first; then the lacrimal; and 
the main part of the nerve is continued as the frontal. Near 
its origin it gives off a minute branch to the tentorium cere- 
belli; and, as it runs in the sinus, it receives filaments from 
the sympathetic plexus around the internal carotid artery, and 
gives filaments to the oculomotor, trochlear and abducent 
nerves—the first two of which lie above it in the sinus. 

Oculomotor Nerve.—The third cranial nerve supplies 
five of the muscles of the orbit and two muscles inside the 
eyeball. It arises in the mid-brain, emerges through the 
front of it, and has been seen (p. 104) passing forwards and 
laterally between the posterior cerebral and superior cere- 
bellar arteries, and sinking into the dura mater between the 
margins of the tentorium after they have crossed each 
other. It then passes forwards in the lateral wall of the 
cavernous sinus, above the other nerves there, and ends by 
splitting into two divisions—an upper and a lower—which 
enter the orbit through the superior orbital fissure. 

Trochlear Nerve.—The fourth cranial nerve is the thin- 
nest of the cranial nerves and supplies only one small muscle. 
The nerve arises in the mid-brain, issues through the back of 
it, curves forwards round the side of it, and appears at the 
front of the brain between the posterior cerebral and superior 
cerebellar arteries. It enters the dura mater through a small 
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‘ aperture hidden under the free margin of the tentorium at or 
immediately behind the point where the two margins cross. 
The nerve then runs forwards in the lateral wall of the 
cavernous sinus below the oculomotor nerve and above the 
ophthalmic nerve. It next runs obliquely upwards across 
the lateral side of the oculomotor nerve, and passes through 
the superior orbital fissure into the orbit, where it enters the 
superior oblique muscle of the orbit almost at once. 

Abducent Nerve.—The sixth cranial nerve, like the 
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FiG. 42.—Coronal Section through the Cavernous Sinus to show the position 
of the Nerves in its wall. Note the branch given to the hypophysis 
by the internal carotid artery, ~ 


fourth, is very slender and supplies only one small muscle— 
the lateral rectus of the orbit. It arises in the pons and 
emerges from the brain at the lower border of the pons. It 
at once bends upwards behind the anterior inferior cerebellar 
artery and ascends for a little distance between the pons and 
the clivus of the skull. It then pierces the inner layer of the 
dura mater about half an inch below the root of the dorsum 
selle, and, running upwards and laterally between the two 
layers of the dura, it crosses above the inferior petrosal sinus 
to reach the apex of the petrous temporal bone. At that 
point it crosses the spheno-petrous suture under cover of a 
fibrous band or a spicule of bone. It then curves round the 
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lateral side of the ascending part of the internal carotid 
artery to enter the cavernous sinus. In the sinus, it courses 
forwards along the lateral side of the horizontal part of the 
carotid artery ; and, leaving the sinus, it passes through the 
superior orbital fissure into the orbit. The only part of it 
at present exposed is the part in the cavernous sinus. 

Communications. —While the third, fourth and sixth nerves 
run in the cavernous sinus, they receive sympathetic filaments 
from the internal carotid plexus and communicating twigs 
from the ophthalmic nerve. 

Proprioceptive Fibves-——The third, fourth and sixth 
cranial nerves are essentially mofor in function, but there 
is evidence that they also transmit afferent fibres to the 
brain-stem from the muscles which they supply. 

Spheno-Parietal Sinus.—This is a small and unimport- 
ant sinus. It lies along the posterior border of the lesser wing 
of the sphenoid, and ends in the cavernous sinus. 

Cavernous Sinus.—The cavernous sinus is an important 
sinus. Not as a venous channel (although its connexion with 
the ophthalmic veins gives it a measure of importance), but 
because of its intimate relationship to important parts—to 
the sphenoidal air-sinus, the hypophysis, the internal carotid 
artery, the oculomotor, trochlear and abducent nerves, the 
ophthalmic and maxillary divisions of the trigeminal nerve, 
and the trigeminal ganglion. 

Position and Characters——It is a short, wide channel 
that lies on the side of the body of the sphenoid, extending 
from the medial end of the superior orbital fissure to the 
apex of the petrous temporal bone. Like the other venous 
sinuses, it 1s formed by the separation of the two layers of 
the dura mater and is lined with endothelium ; but its cavity 
is traversed by numbers of delicate, interlacing fibrous threads 
that break it up into a large number of intercommunicating 
‘* caverns ”’ from which the sinus derives its name. 

Tributaries and Communications.—At its anterior end 
it receives the ophthalmic vein or veins and the spheno- 
partetal sinus. ts posterior end is connected with the 
superior and inferior petrosal sinuses. Medially, a number 
of small tnfercavernous sinuses connect it with its fellow; 
one of them passes through the anterior margin of the 
diaphragma sellz, another through the posterior margin, 
and the others pass below the hypophysis. Superiorly, it 
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recelves one or more small cerebral veins and one large one— 
the superficial middle cerebral vein. Inferiorly, it communi- 
cates with venous plexuses outside the skull by means of 
emissary veins ; one emissary vein passes through the carotid 
canal to connect it with the pharyngeal plexus ; another passes 
through the foramen ovale or through the emissary sphen- 
oidal foramen (Vesalius), when that foramen is present, and 
connects it with the pterygoid plexus. 

Relations.—The relations of the sinus are important. The 
sphenotdal air-sinus is below and medial toit. The hypophysis 
is closely related to its upper margin. The ¢rigeminal ganglion 
is immediately lateral to its posterior end. The maxtllary 
nerve runs forwards along its lower border. The oculomotor, 
trochlear and ophthalmic nerves are embedded in its lateral 
wall, in that order from above downwards. The internal 
carotid artery and the abducent nerve are in the lower part 
of the sinus, shut off from its cavity merely by the endothelium 
—the nerve lying on the lateral side of the artery, at a lower 
level than the other nerves in the sinus. Superiorly, it is related 
to parts of the brain called the offzc ¢ract and the uncus, and 
also to the ¢nternal carottd artery again, after the artery has 
left the sinus and is curvjng backwards to its termination. 

Intracranial Part of Internal Carotid Artery.—This 
artery runs a very sinuous course after it enters the cranial 
cavity. Examine the base of a skull: the greater part of the 
course of the artery is clearly marked by a wide, shallow 
sinuous groove on the side of the body of the sphenoid. 

Course, Relations and Termination Having ascended 
through the upper part of the neck to the base of the skull, 
it traverses the carotid canal, crosses the foramen lacerum, 
and, bending upwards to enter the cranial cavity at the 
apex of the petrous temporal, it at once pierces the outer 
layer of the dura mater and enters the cavernous sinus. 
After a short ascent, it bends at right angles and runs for- 
wards along the side of the body of the sphenoid to the 
root of the lesser wing. There, it bends sharply upwards 
and leaves the cavernous sinus by piercing the inner layer 
of the dura mater at the medial side of the anterior clinoid 
process, immediately behind the entrance of the optic nerve 
into the optic foramen. It pierces the arachnoid mater 
immediately after piercing the dura ; and now, bending again, 


it runs backwards for a short distance above the cavernous 
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sinus (Fig. 55). Finally, it bends upwards again and ends 
by dividing into the anterior and middle cerebral arteries ; 
this division takes place in the vallecula of the cerebrum 
below a part of the brain called the anterior perforated sub- 
stance. During its course in the cranial base and cavity it 
is surrounded by the internal carotid plexus of sympathetic 
nerves. When the cerebrum was removed the artery was 
severed immediately after its exit from the cavernous sinus. 

Branches in the Skull—(1) Small twigs to the dura 
mater, the trigeminal ganglion and the hypophysis arise in 
the cavernous sinus. (2) The ophthalmic arises immediately 
after it leaves the sinus. (3) The posterior communicating, 
the anterior choroidal and its two termina] branches are 
given off when it reaches the brain. 


The dissectors will complete the study of the contents of 
the middle cranial fossa by examining the meningeal vessels 
and the petrosal nerves. These nerves have been dissected 
already (p. 111), but the vessels have to be exposed. 


Dissection.—Find the middle meningeal artery at the fora- 
men spinosum ; trace its trunk and branches, removing the 
dura mater from them; then, look for small meningeal arteries 
ri enter the middle cranial fossa through the superior orbital 

ssure. 


MENINGEAL VESSELS IN MIDDLE CRANIAL Fossa.—It 
was explained, when the dura mater was exposed, that the 
meningeal vessels are embedded in the outer layer of the 
dura, but, being thicker than the dura, they stand out in 
relief on its surface, and groove the inner table of the skull 
bones; and, though they are called ‘“‘ meningeal,” their 
branches are distributed chiefly to the bone. Their intimate 
relation to the bone is a source of danger to them, for they 
are liable to be torn when the skull is fractured—the veins 
more so than the arteries, for they are external to the 
arteries. 

There are several meningeal arteries in the middle cranial 
fossa, but the one to which most attention should be given 
is the middle meningeal. 

Middle Meningeal Artery.—This artery is not large, 
but it is important. The commonest source of meningeal 
hemorrhage is rupture of its anterior branch; and it is 
important also because that branch is opposite the motor area 
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of the brain and is encountered in an operation on that area. 
It arises from the maxillary artery in the infratemporal fossa, 
where it will be dissected later ; but the important part of its 
course is inside the skull. The course of its trunk and main 
branches inside the skull is not difficult to follow, and they 
can be seen through the dura mater if they are well injected. 

Course and Branches.—The middle meningeal artery 
ascends from the maxillary artery and enters the skull 
through the foramen spinosum. It then runs forwards and 
laterally on the floor of the cranial cavity, and, at a variable 
point, it divides into an anterior and a posterior branch. 

The posterior branch sweeps backwards and upwards on 
the side wall of the cranial cavity towards the lambda—+.e. the 
point on the skull at the apex of the occipital bone. 

The anterior branch is larger and more important. It 
ascends on the side wall to a point near the lateral end of 
the lesser wing of the sphenoid, opposite the point on the out- 
side of the skull called the pferiom, and then runs obliquely 
upwards and backwards towards the mid-point between the 
root of the nose and the occipital protuberance. Opposite the 
pterion, it grooves the bone very deeply, and, in some skulls, it 
even disappears into a hony tunnel to emerge again a little 
distance above the pterion. 


The branches of those two divisions spread out widely in the arborescent 
grooves on the inner table of the skull ; and one or more slender branches 
which arise from the anterior division near the pterion run forwards on 
the floor and side wall of the anterior cranial fossa. 


The middle meningeal vein accompanies the artery 
through the foramen spinosum, and ends in the pterygoid 
plexus. 

Surface Anatomy.—The operating surgeon has to know 
the lines on the outside of the head opposite which the main 
branches of the artery lie. Therefore, while studying the 
artery, procure the base of a skull—or, better still, one-half of 
a bisected skull. Follow the course of the grooves made by 
the artery and its branches on the inside of the skull; mark 
in lines opposite them on the outside of the skull; and then, 
as lt were, translate them to your partner’s head. (See 
instructions and illustrations at the end of this volume.) 

Smaller Meningeal Vessels in Middle Cranial Fossa.—The 
accessory meningeal is an occasional artery that arises, below the skull, 


from the middle meningeal or from the maxillary artery; it enters 
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the skull through the foramen ovale, and supplies the trigeminal 
ganglion and the dura mater near it. The meningeal branches of the 
ophthalmic and lacrimal arteries are small arteries that arise in the 
orbit and run backwards through the superior orbital fissure to supply 
the dura mater of the anterior part of the middle fossa. Occasionally, 
the meningeal branch of the lacrimal is a large artery that takes the place 
of the anterior branch of the middle meningeal. One of the meningeal 
branches of the ascending pharyngeal artery enters the skull through the 
foramen lacerum and ends in the trigeminal ganglion and the adjacent 
dura mater. 


Petrosal Nerves.— There are four pairs of petrosal 
nerves :—deep; external; greater superficial; and Jesser 
superfictal, Their functions are not fully known, but some 
of them are concerned with the sense of taste and with the 
secretory activities of the lacrimal and parotid glands. They 
are all very slender. 


Greater Superficial Petrosal Nerve.—This nerve arises from the 
facial nerve in the substance of the petrous temporal bone. It emerges 
from the bone through a slit in its anterior surface, runs downwards and 
medially in a groove on the bone, passes below the trigeminal ganglion 
and enters the foramen lacerum, where it joins the deep petrosal nerve. 

Deep Petrosal Nerve.—The deep petrosal nerve arises in the fora- 
men lacerum from the sympathetic plexus around the internal carotid 
artery, and at once joins the greater superficial to form the nerve of the 
plerygotd canal, That nerve runs forwards through the root of the ptery- 
goid process, near the floor of the sphenoidal sinus, and enters a space 
called the pterygo-palatine fossa ; it ends there in a ganglion, called the 
spheno-palatine ganglion, which is suspended from the maxillary nerve. 

Lesser Superficial Petrosal Nerve.—This small nerve is formed 
in the petrous temporal bone by the union of two roots. One root springs 
from the facial nerve; the other comes from a network of nerves in the 
middle ear called the tympanic plexus, and contains fibres of the glosso- 
pharyngeal nerve. The slender nerve, so formed, emerges through the 
anterior face of the petrous temporal] a little lateral to the greater super- 
ficial petrosal nerve, runs downwards and medially, leaves the skull 
through a small hole (unnamed) near the foramen ovale, and ends in a 
ganglion, called the ottc ganglion, which lies on the medial side of the 
mandibular nerve. 

External Petrosal Nerve.—The external petrosal nerve is so slender 
that it is seldom found—and may not always be present. It arises from 
the sympathetic plexus around the middle meningeal artery, and runs 
backwards along the greater superficial petrosal nerve to the facial nerve. 
It is accompanied by the superfictal petrosal artery—a branch of the 
middle meningeal artery, 


Posterior Cranial Fossa.—The dissectors will now cut 
away the tentorium, and, after removing the hind-brain, will 
study the structures in the posterior cranial fossa. 

Dissection.—On each side, cut the free border of the 


tenforium immediately behind the point where it crosses the 
attached border, and divide the trochlear nerve by the same incision ; 
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and then cut through the tentorium along its attached margin, 
taking care to leave a bridge across the roots of the trigeminal 
nerve (Fig. 43). Now, look for a pair of veins, called the 
basal veins, that curve backwards round the sides of the mid- 
brain, and divide them where they join the great cerebral vein. 
Then, raise the anterior part of the tentorium, pass the knife 
backwards beneath it, and cut through a small ‘fold of dura 
mater, called the falz cerebelli, which is attached to the posterior 
part of the tentorium in the median plane. The tentorium is 
now free. Remove it to expose the cerebellum. 

Divide the oculomotor nerves. Press the mid-brain and the 
pons backwards to expose the trigeminal and abducent nerves. 
Divide each trigeminal nerve near the upper border of the petrous 
temporal. The abducent nerve is the slender nerve that is medial 
to the trigeminal and at a deeper level; divide it also. Press 
the pons and cerebellum still farther back, and cut the facial and 
auditory nerves as they enter the internal auditory meatus. The 
nerves below that are the glosso-pharyngeal, the vagus and the 
accessory. Divide each of them in turn except the right accessory, 
which should be left in the skull. Now, look for the hypoglossal 
nerve (which is still deeper and more medial), and cut it also. 

Press the pons still farther back, and bring the front of the 
medulla oblongata into view, and also the pair of large arteries 
related to it—the vertebral arteries. Pass the knife downwards, 
in front of the medulla oblongata, into the vertebral canal ; cut 
firmly backwards from side to side, and divide the spinal cord 
and the vertebral arteries. Then, with a slender knife or fine- 
pointed scissors, divide the roots of the right accessory nerve 
and the roots of the first pair of cervical nerves. Lastly, pass 
two fingers downwards inh front of the medulla oblongata, lift the 
oe out of the skull, and place it in the jar with the rest of 
the brain. 


Parts seen after Removal of Hind-Brain.—The dis- 
sectors will now examine the structures which they have 
divided or have exposed. 

The upper end of the sfinal cord is seen in the vertebral 
canal. On each side, it is attached to the margin of the 
foramen magnum by the first tooth of the /igamentum dentt- 
culatum. The vertebral artery is in front of the ligamentum ; 
and, still farther forwards, the bundles of the anterior root of 
the first cervical nerve may be seen. The two parts of the 
hypoglossal nerve are seen at a higher level as they pierce the 
dura mater on their way to the anterior condylar canal. The 
spinal root of the accessory merve ascends through the foramen 
magnum behind the ligamentum denticulatum, and turns 
laterally over the margin of the foramen magnum to join 
the cranial root and the vagus nerve; it then passes with them 
through an aperture in the dura mater that overlies the 
jugular foramen. The glosso-pharyngeal nerve pierces the 
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dura mater, immediately above the vagus, opposite a notch’ 
on the anterior margin of the jugular foramen. A little above 
the glosso-pharyngeal nerve, the auditory nerve and the two 
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roots of the facéal merve are seen entering the internal auditory 
meatus—the facial above the auditory. The sensory root of 
the facial is very slender, but if you lift up the motor root, 
you will find it between the motor root (which is the main 
part of the facial) and the auditory. nerve. The two roots 
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of the trigeminal nerve pass into the cavum trigeminale 
through an opening in the dura mater above and antero- 
medial to the auditory meatus (Fig. 44). The adducent 
nerve pierces the dura mater a little distance below and 
medial to the trigeminal nerve. The ¢rochlear nerve has 
already been seen entering the dura of the lower surface of 
the free edge of the tentorium at or near the point where 
that edge crosses the attached border. 

The vertebral artery pierces the spinal dura mater near the 
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FIG. 44.—Section through the Head a little to the right of the median 
plane. It shows the posterior cranial fossa and the upper part of the 
vertebral canal after removal of the brain and spinal cord. 


skull, and enters the cranial cavity through the foramen mag- 
num, where it was cut; as it enters the foramen, it lies in front 
of the first tooth of the ligamentum denticulatum, and it passes 
between the hypoglossal nerve and the first cervical nerve. 

The falx cerebells is a small fold of the dura mater pinched 
up, as it were, from the internal occipital crest. It fits into 
the posterior notch of the cerebellum; superiorly, it joins 
the tentorium ; inferiorly it fades away near the foramen 
magnum. 
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Meningeal Vessels in Posterior Cranial Fossa.—Immediately 
before the vertebral artery pierces the dura mater, it gives off a meningeal 
branch which ramifies in the posterior cranial fossa and, if well injected, 
may be seen through the dura mater. The other meningeal arteries 
in the posterior fossa are small branches that descend into it from the 
posterior branch of the middle meningeal and small twigs from the 
occipital and ascending pharyngeal which enter through the jugular and 
mastoid foramina and the anterior condylar canal. 


Dissection.—Slit up the falx cerebelli and look for a sinus 
—the occipital—sometimes contained within it. If the sinus is 
present, trace it to its two ends. 

Lay open the sigmoid sinus by entering the knife at the 
anterior end of the transverse sinus, and running it down to the 
base of the skull, and then forwards to the jugular foramen. 
Look for the mouth of the mastoid emissary vein in the posterior 
wall of the sigmoid sinus about half-way down. 

Remove the dura mater that overlies the jugular foramen, 
but do not injure the nerves that pierce it there. Then, find the 
end of the inferior petrosal sinus at the anterior end of the jugular 
foramen, and lay the sinus open by cutting through the dura 
mater that overlies the groove between the petrous temporal and 
the basi-occiput. Find the mouths of one or more of the basilar 
sinuses in the medial wall of the petrosal sinus, and trace them 
across to the sinus of the opposite side, taking care not to injure 
the abducent nerve. 

Seize the abducent nerve of one side, pull on it gently, and 
trace it up to the apex of the petrous temporal by slitting through 
the inner layer of the dura mater. 

Incise the inner layer of the dura mater in front of the foramen 
magnum, and strip it off—pulling it towards the jugular foramen 
and towards the foramen magnum. Then, incise the outer layer, 
and try to strip it off in the same way, and note what happens at 
the foramen. 


Dura Mater of Base of Skull.—In contrast with the 
dura mater of the vault, the dura mater of the floor of the 
cranial cavity 1s firmly attached not only at the suture-lines 
but also between them. The outer layer is continuous, round 
the lips of each foramen, with the periosteum on the outer 
surface of the skull. At the foramen magnum, the inner layer 
is continuous with the spinal dura mater; and, at the lesser 
foramina that transmit nerves, it gives sheaths to the nerves. 

VENOUS SINUSES IN POSTERIOR CRANIAL Fossa.—The 
sinuses found in the posterior fossa are the sigmoid, the 
occipital, the inferior petrosal, and the basilar plexus of 
sinuses. ‘The widest of them is the sigmoid. 

Sigmoid Sinus.—This sinus receives its name from the 
S-shaped bend which it makes. It is the continuation of 
the transverse sinus, and is therefore an important sinus. 

Origin, Course and Termination.—It begins in the 
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attached margin of the tentorium immediately behind the 
base of the petrous temporal bone, and, curving downwards, 
it leaves the tentorium at once, and runs its course between 
the two layers of the dura mater of the posterior cranial fossa 
—first descending to the base of the skull, and then curving 
forwards to end at the jugular foramen, where it becomes 
the internal jugular vein. 

Relations.—The sinus is closely related to the cerebellum 
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Fic. 45.—Floor of Cranial Cavity after removal of Brain and Tentorium 
Cerebelli. The blood-vessels which form the Circulus Arteriosus have 


been left in place. 


throughout. As it descends, it grooves both the mastoid 
temporal and the petrous temporal, and is opposite the back 
of the root of the auricle. In this part of its course it 1s 
related Jaterally to the mastoid air-cells, and, outside the 
skull, to the posterior auricular vessels and nerve; while 
anteriorly there are :—(1) a small but important cavity in the 
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temporal bone, called the tympanic antrum, which may be 
a very close relation if the sinus grooves the petrous temporal 
deeply, and (2), lower down, the vertical part of the facial 
nerve in its bony canal. 

Tributaries and Connexions.—The sigmoid sinus receives 
the posterior temporal diploic vein. It is connected by the 
mastoid emissary vein with the occipital veins, by the posterior 
condylar emissary vein with the suboccipital plexus, and by 
the occtpital sinus with the beginning of the transverse sinus. 
The mastoid emissary vein passes through the mastoid fora- 
men and joins its descending part. The posterior condylar 
emissary vein, when present, joins it near its termination. 


Occipital Sinus.—The occipital sinus is long, narrow, and not always 
present. One end joins the beginning of the transverse sinus at the 
internal occipital protuberance. From there, it first descends in the falx 
cerebelli, and then curves round the margin of the foramen magnum to 
join the sigmoid sinus near its termination. It may be united with its 
fellow in the falx, forming a single sinus there. 

Inferior Petrosal Sinus.—This sinus is shorter but wider than the 
superior petrosal. It begins (like the superior petrosal) in the posterior 
end of the cavernous sinus ; runs in the groove between the basi-occiput 
and the petrous temporal to the anterior part of the jugular foramen ; 
and ends by joining the commencement of the internal jugular vein. It 
receives the internal auditory vein and veins from the cerebellum. 

Basilar Plexus of Sinuses.—This is a network of sinuses in the dura 
mater on the clivus of the skull; on each side, they communicate with the 
inferior petrosal sinus. 


Diploic Veins.—The wide venous spaces in the diploé of 
the flat bones of the skull are known as dzploic veins. The 
spaces are lined with endothelium and communicate freely 
with one another. Some of them were cut when the skull- 
cap was removed, but they cannot be displayed except by a 
special dissection involving the removal of the outer table of 
the skull. At various points, they communicate with the 


meningeal veins, the venous sinuses and the veins outside 
the skull. 


Four of the diploic veins have been named: (1) The frontal, which 
communicates with the supra-orbital vein through a minute aperture in 
the floor of the supra-orbital notch. (2) The anterior temporal, which 
communicates with the spheno-parietal sinus and the anterior deep 
temporal vein. (3) The posterior temporal, which communicates with the 

sigmoid sinus or the mastoid emissary vein. (4) The cecsprtal/, which 
communicates with the transverse sinus and the occipital veins. 


The student should now review the venous sinuses, the 
veins and the meningeal vessels. 
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Venous Sinuses.—The venous sinuses are spaces be- 
tween the layers of the dura mater. They are filled with 
venous blood into which cerebro-spinal fluid is drained from 
the subarachnoid space through the arachnoid villi and 
granulations. They receive veins from the brain; they com- 
municate with the meningeal and diploic veins and with the 
veins outside the skull ; and the largest of them—the sigmoid 
sinuses—end in the internal jugular veins. Seven of them 
are paired and five are unpaired. 

The unpaired sinuses are :—(1) The superior sagittal, in 
the upper margin of the falx cerebri. (2) The znfertor sagittal, 
in the free margin of the falx. (3) The straight, in the junction 
of the falx and tentorium. (4) Several small ¢ntercavernous, 
in the anterior and posterior margins of the diaphragma 
selle and in the floor of the hypophyseal fossa. (5) The 
basilar, in a network on the clivus of the skull. 

The paired sinuses are :—(1) The spheno-parieta/, on the 
posterior border of the lesser wing of the sphenoid. (2) The 
cavernous, on the side of the body of the sphenoid. (3) The 
superior petrosal, on the upper border of the petrous temporal. 
(4) The znfertor petrosal, between the petrous temporal and 
basi-occiput. (5) The occépital, in the falx cerebelli and at 
the side of the foramen magnum. (6) The fvansverse, in the 
attached margin of the tentorlum from the occipital pro- 
tuberance to the base of the petrous temporal. (7) The 
sigmotd—the continuation of the transverse—on the side wall 
behind the petrous temporal and on the floor of the cranial 
cavity behind the petrous temporal and the jugular foramen. 

The most important of the sinuses are the superior sagittal, 
the transverse, the sigmoid and the cavernous; and they 
should be thoroughly revised (pp. 96, 106, 116, 124). 

Emissary Veins.—This name is given to the veins that 
pass through foramina in the cranial wall and connect the 
superior sagittal, the sigmoid and the cavernous sinuses with 
the veins outside the skull. The blood may flow in either 
direction in them, and they thus serve to equalise the venous 
pressure in the sinuses and the veins outside. The parietal 
and mastoid emissary veins are of surgical importance because 
infection from festering scalp-wounds may pass along them 
and attack the superior sagittal and sigmoid sinuses. 

The emissary veins have all been mentioned already: 
(1) The partefal passes through the parietal foramen in the 
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top of the skull and connects the occipital veins with the 
superior sagittal sinus. (2) Occasionally the vein that passes 
through the foramen czecum and connects the beginning of 
the superior sagittal sinus with the veins of the frontal air- 
sinus, communicates also with the veins of the exterior and 
interior of the nose. (3) The mastoid passes through the 
mastoid foramen, behind the auricle, and connects the 
sigmoid sinus with the occipital veins or with the posterior 
auricular vein. (4) The posterior condylar passes through 
the hole behind the occipital condyle and connects the 
sigmoid sinus with the veins in’ the suboccipital triangle. 
(5) A plexus of veins traverses the carotid canal and connects 
the cavernous sinus with the pharyngeal veins. (6) A vein 
passes through the foramen ovale, or through the emissary 
sphenoidal foramen (Vesalius) when it is present, and 
connects the cavernous sinus with the plexus around the 
lateral pterygoid muscle. (7) The ophthalmic veins, in a 
sense, are emissary veins. In ordinary circumstances, blood 
flows backwards in them to the cavernous sinus; but it can 
flow in the opposite direction, and pass by the tributaries and 
communications of the ophthalmic veins to the veins of the 
face and infratemporal fossa. 

Meningeal Vessels.—The meningeal arteries ramify in 
the outer layer of the dura mater; and their blood is dis- 
tributed chiefly to the overlying bone, for the dura mater 
requires but little blood. They may be grouped according to 
the fossz in which they lie. 

In the anterior fossa, the meningeal arteries are small 
branches of the anterior and posterior ethmoidal arteries and 
of the middle meningeal. : 

In the middle fossa, the only one of any size is the middle 
meningeal. The others are the accessory meningeal, and 
small branches from the ophthalmic, the lacrimal and the 
ascending pharyngeal. 

In the posterior fossa, they are all small. They come from 
the vertebral, the occipital and the ascending pharyngeal. 

The meningeal vetns are very thin-walled, and it is difficult 
to isolate them by dissection. They lie in the dura mater 
between the arteries and the bone. Some of them end in 
the venous sinuses, while others pass through the foramina 
alongside the arteries and end in veins outside the skull. 
They communicate with the diploic veins; and the larger 
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ones—the middle meningeal—receive small tributaries from 
the brain as well as from the bone and the dura mater. 


When the inspection of the interior of the cranium is com- 
pleted, the dissectors will trace the nerves found in the 
cavernous sinus forwards into the orbit, and will display the 
other contents of the orbit. As the ethmoidal air-sinuses 
adjoin the orbit, it is convenient to expose and examine them 
at the same time. 


THE ORBIT 


Within the cavity of the orbit the following structures are 
grouped around the eyeball and the optic nerve :— 


( Rectus superior. Obliquus superior. 
Muscl } Rectus inferior. Obliquus inferior. 
uscles + +) Rectus lateralis. 
| Rectus medialis. Levator palpebrz superioris. 
Ophthalmic artery and its branches. 
Vessels ‘ { Ophthalmic veins (superior and inferior), with their tribu- 
taries. 


Oculomotor (3rd cranial). 
Trochlear (4th granial). 
Abducent (6th cranial). 


Nerves pia from ophthalmic division of the trigeminal 
Naso-ciliary, or fifth cranial nerve. 
Zygomatic, 


I eerorbital, } from maxillary division of trigeminal nerve. 


Ciliary ganglion. Lacrimal gland. 
Fascial sheath of eyeball. 


Dissection.—With the aid of saw, chisel, and bone-forceps, 
remove the roof of the orbit and also the thick cranial wall above 
the orbital opening—leaving only the thin portion that bounds 
the opening. 

Begin by stripping the soft structures (including the peri- 
osteum) downwards from the cut margin of the skull to the 
superior orbital margin. Make two saw-cuts through the frontal 
bone down to the floor of the anterior fossa—one, vertically 
downwards opposite the cribriform plate of the ethmoid, and the 
second downwards and medially immediately in front of the 
lateral end of the lesser wing of the sphenoid. 

With bone forceps chip away the bone between the saw-cuts 
down to the level of the floor of the anterior fossa. Next, take 
the chisel and cut through the bone immediately in front of the 
posterior border of the lesser wing of the sphenoid. Carry the 
cut medially to a point about a quarter of an inch in front of 
the optic foramen, and then forwards along the medial border 
of the orbital plate of the frontal bone. Now, with chisel and 
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bone-forceps, gradually chip away the roof of the ethmoidal 
sinuses and the bony roof of the orbit ; while doing so, be careful 
not to injure the anterior ethmoid nerve, which runs medially in 
a canal in the bony roof of the sinuses (Fig. 55); and do not 
injure the periosteum of the orbit, but remove the mucous lining 
of the roof of some of the ethmoidal sinuses. 

Next, remove the remains of the lesser wing, with the excep- 
tion of the margin of the optic foramen. The superior orbital 
fissure is now opened up, and no difficulty will be met with as 
the nerves in the wall of the cavernous sinus are traced forwards 
into the orbit, but the anterior clinoid process may be chipped 
away to gain additional freedom for further dissection. 


Examine first the ethmoidal sinuses and then the peri- 
osteum of the orbit. 


Ethmoidal Sinuses.—These are the small and very thin- 
walled cavities that occupy the whole of the labyrinth of the 
ethmoid bone, and are placed therefore between the orbit and 
the upper part of the cavity of the nose (Fig. 47). They are 
divided into three groups, of which the anterior and middle 
open into the middle meatus of the nose, and the posterior 
into the superior meatus. Explore them with a blunt probe 
(but do so gently, for their walls are very fragile) and seek to 
find the opening into the superior meatus. 

Orbital Periosteum.—If the dissection has been success- 
fully carried out, the periosteum that clothes the under surface 
of the orbital roof will be exposed uninjured. The periosteum 
of the orbit forms a funnel-shaped sheath which encloses all 
the contents of the cavity except the zygomatic nerve and the 
infra-orbital nerve and vessels. It is but loosely attached to 
its bony walls. It is directly continuous posteriorly, through 
the superior orbital fissure and the optic foramen, with the 
outer layer of the dura mater, and anteriorly, around the 
orbital opening, with the periosteum which clothes the ex- 
terior of the skull. It has important connexions with the 
palpebral fascia also. 


Dissection.—Open the eyelids and draw the eyeball forwards 
with the forceps ; then, with a fine needle, carry a piece of 
thread through the ocular conjunctiva, being careful not to 

enetrate the eyeball, for that would make its subsequent 
inflation impossible. Finally, stitch the thread to the nose, and 
the eyeball will be securely held forwards. Turn now to the 
periosteum of the roof; divide it transversely close to the 
anterior margin of the orbit, and then, from before backwards, 
along the middle line of the orbit. Turn the two flaps aside. 

As the superior orbital fissure is approached, be careful not 
to injure the nerves which pass through the fissure; the one 
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most likely to be injured is the trochlear nerve, which lies near 
the medial end of the fissure. Secure it at once, and trace it 
forwards to the superior oblique muscle, which lies along the 
upper part of the medial wall of the orbit. In the middle line 
of the orbit, the frontal nerve wil! be found lying on the surface 
of the levator palpebre superioris. Trace the nerve forwards to 
its division into the supra-orbital and supratrochlear nerves— 
each accompanied by an artery. Follow the supratrochlear 
nerve to the medial angle of the orbit, where it passes above 
the pulley of the superior oblique muscle. 

Now, clean the superior oblique muscle from behind forwards. 
It ends in a tendon which passes forwards through a pulley at 
the upper and medial angle of the orbit, then turns backwards 
and laterally, and disappears below the levator palpebrz superi- 
oris and the superior rectus. Define both the tendon and the 
pulley. 

Next, clean the levator palpebre superioris, and note that it 
lies on the superior rectus muscle. Raise the levator palpebrz 
carefully, and secure a branch of the oculomotor nerve which 
pierces the superior rectus and enters the levator palpebrz. 

Now, find the lacrimal nerve and artery, which lie in the fat 
at the junction of the roof with the lateral wall of the orbit ; 
trace them forwards to the lacrimal gland, and define it. 

When all these structures have been found and cleaned, 


study them in detail. 


Frontal Nerve.—The frontal nerve is the continuation 
of the stem of the ophthalmic nerve after it has given off its 
lacrimal and naso-ciliary branches. It enters the orbit through 
the superior orbital fissure, above the muscles, and runs for- 
wards upon the upper surface of the levator palpebre superi- 
oris immediately below the periosteum, and ends at a variable 
point by dividing into the supra-orbital and supratrochlear 
branches. 

The supratrochlear nerve is the medial and smaller of the 
two. It runs towards the pulley or trochlea of the superior 
oblique muscle, above which it pierces the palpebral fascia, 
leaves the orbit, and turns upwards into the forehéad. Its 
further course has been described already (p. 16). In the 
orbit, it gives off one small twig which arises close to the 
trochlea and descends to join the infratrochlear nerve. 

The supra-orbital nerve is continued onwards in the line of 
the parent stem, and, after passing through the supra-orbital 
notch or foramen, it turns upwards into the forehead (p. 17). 
The division of the nerve into two branches was seen during 
the dissection of the scalp. Sometimes the separation takes 
place within the orbit, and then the /afera/ part (which is 
the larger) occupies the supra-orbital notch. 
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Lacrimal Nerve.—The lacrimal nerve is the smallest of 
the three branches of the ophthalmic. It enters the orbit 
through the superior orbital fissure, above the muscles, and 
runs forwards along the lateral wall of the cavity, above the 
latera] rectus muscle. At the anterior part of the orbit it 
gives numerous twigs to the lacrimal gland and sends a 
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FiG. 46.—Ophthalmic Nerve of the Left Side. The Trigeminal Nerve and 
Ganglion have been turned over to show the motor root. 


palpebral branch below the gland to the lateral part of the 
upper eyelid ; and it receives a filament from the zygomatic 
nerve through which secretory fibres reach the lacrimal gland. 

Trochlear Nerve.—The trochlear nerve is destined en- 
tirely for the supply of the superior oblique muscle. Having 
entered the orbit through the superior orbital fissure, above 
the muscles, it passes forwards and medially, and soon sinks 
into the superior oblique muscle. 
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Lacrimal Gland (Figs. 46, 47, 103).—The lacrimal gland 
is a lobular structure, about the size and shape of a bean, 
placed far forwards in the lateral part of the orbit close to 
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the roof, in the hollow on the medial side of the zygomatic 
process of the frontal bone; and it is bound to the orbital 
margin by short fibrous bands. The deep or medial surface 
is slightly concave, and rests upon the levator palpebrz 
superioris and lateral rectus, which intervene between it and 
the eyeball. A portion of the gland, called its palpebral 
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process, projects down into the upper lid between the palpe- 
bral fascia and the conjunctiva (p. 39). 

Nine or ten slender ducts proceed from the gland and its 
palpebral process, and open upon the deep surface of the 
upper eyelid in the neighbourhood of the fornix (Fig. 12). 

The secretory nerves of the gland are derived from the 
spheno-palatine ganglion (1) through its orbital branches 
(p. 306) and (2) more deviously through the filament to the 
lacrimal nerve from the zygomatic nerve. 

Levator Palpebrz Superioris.—The elevator muscle 
of the upper eyelid rests on the rectus superior. It arises 
from the roof of the orbit immediately in front of the optic 
foramen. In the anterior part of the orbit, it widens out 
into a broad, membranous expansion which is inserted into 
the upper eyelid (p. 38). 

It is supplied by the upper division of the oculomotor 
nerve, and it is the elevator not only of the upper eyelid but 
also of the upper fornix of the conjunctiva. 

Dissection.—Divide the frontal nerve and the levator palpe- 
brz superioris, and throw the ends forwards and backwards. 

Inflate the eyeball with a blow-pipe inserted through an 
oblique valvular aperture made with the point of a narrow- 
bladed knife; on withdrawal of the pipe after inflation, the 
valvular character of the opening is sufficient to prevent the 
escape of the air. 

Behind the eyeball, at the sides of the superior rectus, the 
dissector will notice a quantity of loose bursal-like tissue. It is 
the fascial sheath of the eyeball. Seize the upper part of it with 
the forceps, and remove a small portion with a pair of scissors. 
Insert the handle of the knife into the space between it and the 
eyeball, and gauge the extent of the sheath, and try to make out 
the prolongations which it gives to the tendons of the muscles. 


Clean the superior rectus muscle from end to end, taking care 
of the upper division of the oculomotor nerve, which pierces it. 


Rectus Superior.—The superior rectus lies below the 
levator palpebre superioris. It arises from the upper margin 
of the optic foramen, passes forwards above the optic nerve, 
and ends in a delicate and slightly expanded tendon which 
is inserted into the sclera about 8 mm. behind the sclero- 
corneal junction. It is supplied by a branch from the 
supertor division of the oculomotor nerve. When it contracts 
it turns the eyeball so that the centre of the cornea moves 
upwards and medially. 

Obliquus Superior.—The superior oblique muscle arises 
from the roof of the orbit immediately in front of the upper 
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and medial part of the optic foramen, and passes forwards 
along the upper part of the medial wall of the cavity above 
the medial rectus. At the anterior part of the orbit it 
ends in a slender tendon which passes forwards through the 
trochlea and at once changes its direction—proceeding back- 
wards and laterally above the eyeball under cover of the 
superior rectus. Beyond the lateral edge of the superior 
rectus the tendon expands 
slightly, and is inserted into 
the sclera midway between 
the entrance of the optic 
nerve and the cornea (Fig. 
48). 

The ¢rochlea or pulley is 
a small fibro-cartilaginous 
ring attached by fibrous 
tissue to the trochlear fossa 
of the frontal bone. The 
pulley is lined with a 
synovial sheath which facili- 
tates the movement of the jy. 48.— Diagram of the Superior 
tendon; and from its lateral Oblique Muscle. (From Hermann 
margin it gives a fibrous in- Meyer.) 
vestment to the tendon. a. Trochlea and synovial sheath. 

The superior oblique is 
supplied by the trochlear nerve; and it moves the eyeball so 
that the centre of the cornea is turned downwards and laterally. 
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Dissection.—Divide the superior rectus at its middle and 
reflect it. The removal of some fat will bring the optic nerve 
more fully into view. At the posterior part of the orbit three 
structures will be seen crossing the optic nerve—viz., (1) the 
naso-ciliary nerve; (2) the ophthalmic artery; and (3) the 
superior ophthalmic vein. Clean them carefully and trace their 
branches. From the naso-ciliary nerve two thread-like branches 
—the long ciliary nerves—pass along the optic nerve to reach 
the eyeball. The short ciliary nerves—much more numerous— 
accompany the long ciliary branches, and can be disengaged 
from the fat around the optic nerve. Select a strong member 
of the short ciliary group and follow it backwards ; it will lead 
you to the ciliary ganglion—a minute body situated on the 
lateral side of the optic nerve. With a little patience and care, 
the communicating branches which the naso-ciliary nerve and 
inferior division of the oculomotor nerve give to the ciliary 
ganglion can be isolated, and perhaps even the sympathetic 
branch from the internal carotid plexus will be found. 

Clear away the fat which lies lateral to the ganglion, and 
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secure the abducent nerve, which enters the lateral rectus. 
Lastly, clean the optic nerve. 

Optic Nerve.—The optic nerve enters the orbit through 
the optic foramen. It carries with it a strong, loose sheath 
of dura mater, and delicate investments from the arachnoid 
and pia mater. The ophthalmic artery, which accompanies 
it, lies on its infero-lateral aspect. Within the orbit, the 
nerve inclines forwards and laterally and slightly down- 
wards to reach the eyeball, where it pierces the sclera a short 
distance to the medial side of the centre of its posterior surface. 
The dissectors have noted already that the ophthalmic artery 
and vein and the naso-ciliary nerve cross above the optic 
nerve, and that the ciliary nerves and vessels surround it 
near the eyeball. The optic nerve is slightly longer than the 
distance which it has to run, in order that the movements of 
the eyeball may not be interfered with. Within the eyeball 
the optic nerve spreads out in the retina. 

Naso-Ciliary Nerve.—The naso-ciliary nerve arises from 
the ophthalmic nerve in the anterior part of the cavernous 
sinus. It passes through the superior orbital fissure and enters 
the orbit between the two heads of the lateral rectus muscle. 
It then runs forwards and medially above the optic nerve to 
reach the medial wall of the orbit, where it runs forwards 
between the medial rectus and superior oblique muscles ; and 
it divides into two terminal branches—viz., the infratrochlear 
and the anterior ethmoidal nerves. In addition to those, it 
gives off the following branches :—(1) a branch to the ciliary 
ganglion; (2) two long ciliary nerves; (3) the posterior 
ethmoidal nerve. 

The communicating branch to the ciliary ganglion is a very 
slender filament which arises as the naso-ciliary enters the 
orbit. It runs along the lateral side of the optic nerve to 
reach the ciliary ganglion. 

The two long ctliary nerves spring from the naso-ciliary 
as it crosses the optic nerve. They pass forwards to pierce the 
sclera near the medial side of the optic nerve. Their fibres 
are mainly sensory to the eyeball, but they contain also some 
sympathetic fibres which supply the dilator pupille muscle ; 
these fibres arise in the superior cervical ganglion and reach 
the orbit wza the internal carotid plexus and its branches to 
the ophthalmic nerve (p. 114). 

The postertor ethmotdal nerve arises near the medial wall 
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of the orbit, passes through the posterior ethmoidal foramen, 
and ends in branches to the mucous lining of the ethmoidal 
and sphenoidal sinuses. 

Infratrochlear Nerve.—This is the smaller of the two 
terminal branches of the naso-ciliary nerve. It runs forwards 
along the medial wall of the orbit below the superior oblique 
muscle. After passing under the trochlea of that muscle, it 
emerges from the orbit and appears on the face above the 
medial angle of the eye, and supplies skin of the eyelids and 
of the upper half of the external nose (p. 30). Near the 
pulley it receives a communicating twig from the supra- 
trochlear nerve. 

Anterior Ethmotdal Nerve-—The anterior ethmoidal 1s 
larger than the infratrochlear, and runs a more devious 
course. It leaves the orbit by the anterior ethmoidal canal, 
which conducts it to the interior of the cranium, where it 
appears at the lateral margin of the cribriform plate of the 
ethmoid ; the canal is in the roof of the ethmoidal sinuses 
(Fig. 55), and was probably opened when the roof was 
removed. On the cribriform plate the nerve turns forwards 
under the dura mater, and almost immediately disappears, 
through a slit-like apertwre at the side of the crista galli, into 
the nasal cavity. There, it gives zuternal branches to the 
mucous membrane, and is continued downwards between 
the mucous membrane and the nasal bone. Finally, it 
emerges on the face, as the external nasal merve, by passing 
between the lower margin of the nasal bone and the upper 
cartilage of the nose, and supplies skin on the lower half of 
the nose (p. 30). 

Ciliary Ganglion (Fig. 52).—The ciliary ganglion is no 
bigger than the head of a large pin, and lies in the posterior 
part of the orbit, on the lateral side of the optic nerve. It 
receives three roots or communicating branches; and it 
gives off the short ciliary nerves. 

The sensory root is the long, slender filament given to it 
by the naso-ciliary nerve. The motor (parasympathetic) root 
is a short, stout twig which springs from the branch of the 
oculomotor nerve to the inferior oblique muscle. The 
sympathetic root is a filament that arises in the cavernous 
sinus from the plexus around the internal carotid artery and 
accompanies the naso-ciliary nerve and its branch to the 
ganglion. The sensory and sympathetic fibres pass without 
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interruption into the short ciliary nerves; but the motor 
(parasympathetic) fibres are relayed in the ganglion, and 
the new fibres that arise in the ganglion are carried by the 
short ciliary nerves into the eyeball to supply the sphincter 
muscle of the pupil and the ciliary muscle. 

The short ciliary nerves—about half a dozen—pass along 
the optic nerve and divide until, at the back of the eyeball, 
from twelve to twenty may be counted. They pierce the 
sclera around the entrance of the optic nerve (p. 369). 
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FIG. 49.—Dissection of Eyeball showing the Vascular Coat and 
arranpement of Ciliary Nerves and Vessels. 


The four small ganglia associated with branches of the trigeminal nerve 
—namely, the ci/ary, : danleatt apr ahi otic and submandtbular—belong to 
the parasympathetic division of the autonomic nervous system. If the 
students have not already acquired a general idea of that system, they 
should consult a text-book of je in order that they may appreciate 
the meaning of the connexions and functions of these ganglia. Short 
ra ra ies aragraphs on the autonomic nervous system will be found 
in Vol. II. of this Manual. 


Ophthalmic Artery.—The ophthalmic artery is a branch 
of the internal carotid artery, and arises as soon as the internal 
carotid has left the cavernous sinus and pierced the arachnoid 
mater. 
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Course and Relations.—The artery passes through the 
optic foramen within the arachnoid sheath of the optic nerve 


and enters the orbit. At first, it lies below the optic nerve, 
but, gradually piercing the arachnoid and dural sheaths of 
the nerve, the artery soon winds round its lateral side, and 
then crosses above it to reach the medial wall of the orbit. 
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Fic. 50.—Diagram of the Ophthalmic Artery and its Branches. 
(After Quain and Meyer, modified. ) 


There, the artery runs forwards below the superior oblique 
muscle, and near the front of the orbit it ends by dividing 
into the supratrochlear artery and the dorsal nasal artery. 

Branches.—The branches are very numerous, but it is 
seldom that they can all be satisfactorily displayed unless 
a special injection has been made. They are shown in 
Fig. 50. The largest is the /acrima/, which accompanies the 
lacrimal nerve. The most important is one of those which are 
given to the eyeball, namely, the arteria retine centralis, which, 
though so important, is very small. It enters the optic nerve 
in the optic foramen and runs in its substance to the retina ; 
it is the on/y artery of supply to the retina. 
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Ophthalmic Veins.—As a general rule there are two 
ophthalmic veins—superior and inferior. The superior 
ophthalmic vein is the larger of the two and it accompanies 
the artery. It begins in the anterior part of the orbit, and 
communicates with the supra-orbital and supratrochlear veins. 
The znferior ophthalmic vein lies below the optic nerve, and 
communicates with the pterygoid venous plexus by an offset 
which passes through the inferior orbital fissure. The two 
ophthalmic veins receive numerous tributaries during their 
course through the orbit ; finally, they pass between the two 
heads of the lateral rectus muscle, and through the superior 
orbital fissure, to open into the cavernous sinus, either 


separately or by a common trunk. 


Origins of the Muscles that move the Eyeball.—Associated with 
the origins of the recti muscles there are two tendinous arches, a superior 
and an inferior. Both are attached laterally to a projection on the lower 
margin of the superior orbital fissure. The two bands diverge from each 
other as they pass medially across the superior orbital fissure ; and they 
are attached to the upper and lower margins of the optic foramen, meeting 
each other again at its medial or anterior margin. The superior, inferior 
and medial recti arise from these bands above, below and at the medial 
side of the optic foramen, respectively. The /ateral rectus arises by two 
closely-joined heads from the lateral parts of the two bands and the 
adjoining margins of the orbital fissure. The interval that separates these 
lateral parts and the heads of the rectus lateralis transmits the two divi- 
sions of the oculomotor nerve, the naso-ciliary nerve, the abducent nerve, 
and the ophthalmic veins. 

The superior oblique springs from the body of the sphenoid between 
the superior and medial recti. The origin of the :nferzor oblique is entirely 
away from the other muscles. It arises from the floor of the orbit far 


forward at the medial side. 
Dissection.—To display the attachments of the ocular muscles 
which arise at the apex of the orbit, divide the optic nerve close 
to the optic foramen, and turn the eyeball forwards. Then, 
define the origin of each muscle, but take care not to injure 
oie aaa which pass between the heads of the lateral 
rectus. 
Replace the eyeball in position and display the inferior oblique ; 
it lies in the anterior part of the orbital cavity and is dissected 
best from the front. Evert the lower eyelid and make an 
incision through the inferior fornix of the conjunctiva. A little 
dissection and the removal of some fat will then expose the 


inferior oblique muscle. 


After the origins of the muscles have been displayed, study 
first the arrangement of the nerves as they pass through the 
superior orbital fissure, next the insertions of the muscles 
which move the eyeball, and finally the remaining structures 
that lie within the periosteum of the orbit. 
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Position of Nerves in Superior Orbital Fissure.— 
Turn back to p. 114 and re-read the description of the 
nerves in the cavernous sinus. Identify them again and 
trace them forwards, noting that they undergo some alteration 
of relative positions as they approach and enter the orbit. 

The lacrimal, frontal, and trochlear nerves enter the orbit 
above the lateral rectus muscle. The other nerves enter 
between the heads of the lateral rectus :—the superior division 
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Fic. 51.—Diagram of Right Orbital Cavity, and of the Origin of the Ocular 
Muscles in relation to the optic foramen and the superior orbital fissure, 
and the nerves that traverse the fissure. 


of the oculomotor nerve is the highest; next comes the 
naso-ctliary nerve; then the inferior division of the oculo- 
motor nerve ; and the abducent nerve is the lowest. 

Insertions of the Muscles that move the Eyeball.— 
The recti are inserted into the sclera about a quarter of an 
inch behind the cornea. The medial rectus has the most 
anterior insertion, and both the medsa/ and the J/ateral 
rectus are attached a little farther forwards than the supertor 
and inferior rectt. The insertions of the ob/:gue muscles are 
both much farther back than the insertions of the recti— 
behind the equator of the eyeball, and mainly lateral to its 
sagittal meridian. 

Oculomotor Nerve.—The two divisions of the oculo- 
motor nerve enter the orbit through the superior orbital 
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fissure, between the two heads of the lateral rectus. The 
superior division has been traced to the rectus superior and, 
through it, to the levator palpebrez superioris. The znfertor 
diviston is larger. It divides into three branches which 
supply the rectus medialis, the rectus inferior and the obliquus 
inferior ; the nerves to the two recti enter their ocular surfaces ; 
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Fic. 52.——Dissection of Orbit and Middle Cranial Fossa. Both roots 
of the fifth nerve, with the trigeminal ganglion, are turned laterally. 


the nerve to the inferior oblique runs forwards between the 
rectus inferior and rectus lateralis, and enters the posterior 
border of the inferior oblique muscle. Soon after its origin 
this branch gives the parasympathetic (motor) root to the 
ciliary ganglion. 

Abducent Nerve.—Thce abducent nerve is closely applied 
to the ocular surface of the lateral rectus. It enters the orbit 
between the heads of that muscle, and supplies it only. 
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Obliquus Inferior.—The inferior oblique muscle arises 
from a small area on the floor of the orbit immediately lateral 
to the opening of the naso-lacrimal canal. It passes laterally 
below the inferior rectus muscle, and then upwards and 
slightly backwards (Fig. 103) to end in a membranous tendon 
which is inserted into the lateral side of the sclera under cover 
of the rectus lateralis. The insertion is not far from that of 
the superior oblique. The inferior oblique is supplied by the 
inferior division of the oculomotor nerve. It turns the eye- 
ball so that the centre of the cornea is directed upwards and 
laterally: 

Fascial Sheath of Eyeball (Fascia Bulbi).—The con- 
nexions of the sheath of the eyeball cannot be satisfactorily 
displayed, in every detail, in an ordinary dissection. The 
sheath may be studied from a threefold point of view :—(1) in 
its connexion with the eyeball; (2) in its connexions with 
the muscles inserted into the eyeball; and (3) in its con- 
nexions with the walls of the orbit. 

The relation which the sheath bears to the eyeball is very 
simple. The membrane is spread over the posterior five- 
sixths of the globe—the cornea alone being free from it. 
Its internal surface is sméoth, and is connected to the eyeball 
by some soft, yielding and humid areolar tissue—the interval 
between them being, in fact, an extensive lymph space. It 
is, therefore, a membranous socket in which the eyeball can 
rotate with the greatest freedom. <Anteriorly, its external 
surface is firmly adherent to the ocular conjunctiva close to 
the margin of the cornea. /osteriorly, it is in contact with 
the fat, to which it is loosely adherent, and it fuses with the 
sheath of the optic nerve where the nerve pierces the sclera. 


The tendons of the various ocular muscles are inserted into the eyeball 
within the fascial sheath, and they gain the interior of the sheath by piercing 
it opposite the equator of the globe (Fig. 53). The lips of the openings 
through which the recti muscles pass are prolonged backwards on the 
muscles like sleeves. These sheaths gradually become attenuated, until 
they blend with the epimysium of the muscular bellies. The sheath of 
the superior oblique muscle covers only the reflected portion of the 
tendon ; and it ends by becoming attached to the trochlea. The sheath 
of the inferior oblique may be traced as far as the floor of the orbit. The 
ocular edge of each of the apertures through which the recti pass is 
strengthened by a slip of fibrous tissue (Lockwood) ; and, as the sheaths 
are firmly bound to the bony wall of the orbit at various points, these 
slips act as pulleys, and protect the eyeball from pressure during con- 
traction of the muscles, 

An admirable view of the relations which the sheath presents to the 
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eyeball and the tendons of the ocular muscles can be obtained by the 
following dissection. 


Dissection.—Separate the eyelids completely by incisions 
from the angles to the orbital margins. Pull the eyelids widely 
apart to expose as much as possible of the anterior face of the 
eyeball. Next, divide the conjunctiva by a circular incision 
immediately beyond the cornea; the fascial sheath is divided 
at the same time. Now, raise both conjunctiva and sheath 
carefully from the surface of the eyeball, and spread ther out 
round the orbital opening as depicted in Fig. 53. The openings 
in the sheath for the tendons and the thickened margins of the 
apertures are well seen. 
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FIG. 53.—Dissection of Fascial Sheath of Eyeball from the front. 


Check and Suspensory Ligaments.—The fascial sheath of the 
eyeball is connected with the walls of the orbit chiefly by the suspensory 
and check ligaments. 

The suspensory ligament plays an important part in supporting the 
eyeball. It stretches across the anterior part of the orbit after the fashion 
of a hammock ; its two extremities are narrow, and are attached to the 
zygomatic and lacrimal bones. Below the eyeball it widens out and 
blends with the-fascial sheath. 

The dateral and medial check ligaments are strong bands which pass 
from the sheaths around the lateral and medial recti muscles to obtain 
attachment to the zygomatic and lacrimal bones near the extremities of 
the suspensory ligament. The check ligaments limit the contraction of the 
medial and lateral recti muscles, and thus prevent excessive rotation 
of the eyeball in a lateral or medial direction. 

There is a similar but less direct provision by means of which the 
actions of the superior and inferior recti muscles are limited. The action 
of the superior rectus is checked through an intimate connexion with the 
levator palpebrz superioris in the anterior part of the orbit ; the action 
of the inferior rectus is checked through a connexion with the suspensory 
ligament. 
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BiG. 54.—Dzissection of the Head. 


For culargements of parts of this illustration, see Figs. 103, tog, 144. 
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Pic. 55.—Dissection of Orbit and Middle Cranial Fossa. 


T. Superior sagittal sinus, 13. Abducent nerve. 

2. Cut anterior part of fal cerebri. 14. Inferior petrosal sinus. 

3. Anterior ethmoidal air-sinus. 15. Trigeminal ganglion. 

4. Anterior ethmoidal artery and nerve. 16. Middle meningeal artery. 
5. Middle ethmoidal air-sinus. 17-5 Mandibular nerve. 

6. Posterior ethmoidal air-sinus. 18. Maxillary nerve. 

7. Optic nerve. 19- Oculomotor nerve. 

8. Ophthalmic artery. 20. Trochlear nerve. 

g. Internal carotid artery. 2t. Frontal nerve. 
ro. Wall of right cavernous sinus. 22. Superior ophthalmic vein. 
11. Oculomotor nerve. 23. Orbital branch of mid. meningeal art. 


12. Network of basilar sinuses. 24. Post. ciliary arts. and short ciliary Ns. 
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The remaining contents of the orbit are outside the peri- 
osteum—the zygomatic nerve along its lateral wall and the 
infra-orbital nerve in its floor—and they are more con- 
veniently dissected when the maxillary sinus and the terminal 
part of the maxillary nerve are examined. The dissectors 
will now leave the orbit and proceed to dissect the anterior 
part of the neck ; but, before they pass to the neck, they will 
fill the cranial cavity with tow steeped in preservative solution, 
replace the skull-cap and retain it in position by bringing the 
flaps of the scalp over it and stitching them together. 


ANTERIOR PART OF THE NECK 


After the skull-cap has been replaced and the scalp has 
been stitched over it, let the head hang down over the end of 
the table, pull the chin as far from the sternum as possible 
and fix it in position with hooks. Then, examine the front 
of the neck. 

It is a large triangular area divided by the median plane 
into the anterior triang es of the neck, each of which is bounded 
above by the mandible, behind by the sterno-mastoid, and in 
front by the median line of the neck. 

Surface Anatomy.— Pass the index finger from the chin 
tothe sternum along the median line, and identify, in sequence, 
the body of the Zyotd bone, the anterior border of the thyroid 
cartilage, the arch of the cricoid cartilage and the rings of the 
trachea. ‘The tracheal rings are partly masked by the isthmus 
of the thyroid gland. 

Grasp the Ayozd bone between finger and thumb, and trace 
its greater horns backwards. Note that their tips are very 
close to the sterno-mastoids, which may overlap them. Trace 
the upper border of the thyroid cartilage backwards, and note 
that it ends in a projection—the superior horn—which points 
upwards, and is immediately in front of the sterno-mastoid. 

Press the fingers along a line leading from the mastoid 
process towards the tip of the shoulder. The deep, bony re- 
sistance encountered is given by the ¢vansverse processes of the 
cervical vertebr, of which the 77s is the one felt immediately 
below the mastoid process, while the fourth is at the level of 
the upper border of the thyroid cartilage, and the s#x¢f is at 
the level of the arch of the cricoid cartilage. 
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The dissectors should make themselves thoroughly familiar 
with the landmarks mentioned above ; and they should note, 
though in the dead subject there may be some difficulty in 
palpating the isthmus of the thyroid gland, which lies on the 
second, third and fourth rings of the trachea, that they will 
have no difficulty in locating the small, soft, cushion-like 
mass in the living body. 


Dissection.—The skin has already been cut along the lower 
border of the mandible and along the sterno-mastoid. Now, 
make a median incision through it, from the chin to the sternum, 
and reflect the flap from above downwards. 

The superficial fascia of the anterior triangle is now exposed, 
and fibres of the platysma are seen in its upper and posterior 
part. The lower part of the platysma has been reflected already ; 
reflect now the rest of it, turning the muscle upwards and dividing 
the nerve-twigs that supply it. Secure the cervical branch of the 
facial nerve as it emerges from the lower end of the parotid gland, 
and trace it forwards. Secure, next, the two terminal branches 
of the anterior cutaneous nerve of the neck as they cross the sterno- 
mastoid about its middle, and trace them to their termination. 

Find the anterior jugular vein near the median line, and trace 
it downwards to the point where it pierces the deep fascia— 
about an inch above the sternum; and then clean the deep 
fascia of the whole area of the anterior triangle. 

Next, make a transverse incision through the first layer of 
the deep fascia immediately above the sternum, and a pair of in- 
cisions upwards for an inch and a half along the anterior borders of 
the two sterno-mastoids ; reflect the flap of deep fascia upwards to 
expose the suprasternal space between the first and second layers 
of deep fascia; define and clean the contents of the space ; 
follow the anterior jugular vein and the second layer of deep 
fascia laterally as far as you can under cover of the sterno- 
mastoid ; and trace the fascia upwards also till it blends with 
the first layer—about midway between the sternum. and the 
thyroid cartilage. Pass the handle of the knife downwards in 
front of the second layer, and ascertain its line of attachment to 
the back of the manubrium sterni. 


Before proceeding farther with the dissection, study the 
structures that have been encountered. 

Superficial Fascia.—The superficial fascia in this region 
varies in thickness with the amount of fat in it, and is most 
laden with fat below the chin. It is only loosely connected 
with the skin and the deep fascia; and the skin of the front 
of the neck can therefore be moved freely. Its contents are: 
—the platysma ; the cervical branch of the facial nerve ; the 
antertor cutaneous nerve of the neck (p. 48); small unnamed 
artertes dérived from the deeper arteries ; and the antertor 
jugular vein and a network of very slender veins whose blood 
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is drained away by that vein and by the external jugular 
vein. 

Platysma.—Parts of the platysma muscle have been dis- 
sected already—in the face and in the posterior triangle. 

It is a long, wide, thin sheet of muscle that lies in the 
superficial fascia of the side and the front of the neck, and 
als> in the upper part of the front of the chest and the lower 
part of the face. It is the most superficial structure in the 
superficial fascia. The external jugular vein and the cervical 
branch of the facial nerve are under cover of it, and the 
branches of the anterior cutaneous nerve and supraclavicular 
nerves have to pierce it to reach the skin. In the neck, it 
overlies the lower and anterior part of the posterior triangle 
and the upper part of the anterior triangle. 

It arises, below the clavicle, from the fasciz and skin over 
the pectoralis majorand thedeltoid. Its anterior part is inserted 
into the anterior part of the lower border of the mandible, 
the most anterior fibres decussating with their fellows of the 
other side for half an inch below the chin. The posterior part 
curves upwards over the mandible to be attached to the skin 
of the lower part of the face, mingling with the muscles of 
the lips, and helping to form the risorius. 

It is supplied by the cervical branch of the facial nerve. 
It is the diminutive representative of the widespread muscular 
sheet that moves the skin in lower animals. 

Cervical Branch of Facial Nerve.-—This nerve emerges 
from the lower end of the parotid gland, pierces the deep 
fascia, sweeps forwards below the mandible, under cover of 
the platysma, communicates with the anterior cutaneous 
nerve, supplies the platysma, and sends a spray of fine 
branches upwards to help to supply the muscles of the lower 
lip. , 
Anterior Jugular Vein.—This is the smallest of the 
jugular veins, and varies in width inversely with the external 
jugular. It begins below the chin by the union of small, 
unnamed veins from the chin and the lower lip. It descends 
in the superficial fascia, half an inch or less from the median 
plane, receiving small tributaries from neighbouring parts. 
About an inch above the sternum, it pierces the first layer of 
deep fascia, and, bending abruptly, it runs laterally, im- 
mediately above the clavicle, deep to the sterno-mastoid, 
across the sterno-hyoid, sterno-thyroid and scalenus anterior 
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muscles, and ends in the external jugular vein. At the point 
where it bends, it is connected with its fellow by a fairly wide, 
transverse channel, called the jugular arch, which lies in the 
suprasternal space and is an important anterior relation of 
the trachea. 

The anterior jugular vein has no valves. It may be absent 
on one or other side ; and sometimes the right and left veins 
are united—forming a median vein. 

Suprasternal Space.—This is the space between the 
first and second layers of deep fascia immediately above the 
sternum. It contains some fatty areolar tissue, the jugular 
arch, the interclavicular ligament, and, occasionally, a lymph 
gland. 

The dissector will now clean and examine the sterno- 
mastoid muscle. 


Dissection.—Clean the suface of the sterno-mastoid, but 
preserve the external jugular vein and the nerves that lie on 
the muscle. Follow its posterior border up to the skull, cleaning 
the border and removing the fat and lymph-glands from under 
cover of it; but avoid injury to the accessory nerve and the 
other nerves that emerge at its posterior border. The parotid 
gland overlaps the upper part of the muscle. Push the parotid 
forwards, and define the anterior border of the upper part of the 
muscle ; secure the accessory nerve and the artery that accom- 
panies it as they enter the muscle. Then, clear away the fat 
from the deep surface of the sterno-mastoid, and trace it up to 
the skull. Lastly, evert the anterior border of the rest of the 
muscle, and clean the vessels that enter it. Do not be satisfied 
till the muscle is cleaned from end to end. 


Sterno-Cleido-Mastoid.—The sterno-mastoid is the 
most important muscle in the neck; and it is the best land- 
mark in the neck, for, when it turns the face towards the 
opposite side, it stands out as a well-defined, rounded ridge 
between the anterior and posterior triangles of the neck. 

It arises by two heads—a sternal and a clavicular. The 
sternal head is rounded, pointed and chiefly tendinous, It 
springs from the upper part of the anterior surface of the 
manubrium sternl; as it passes obliquely upwards, it widens 
rapidly, and it crosses the medial part of the sterno-clavicular 
joint. The clavicular head—wide, thin and fleshy, with a few 
tendinous bundles intermixed—springs from the upper sur- 
face of the medial third of the clavicle. A narrow interval, 
filled with fascia, separates the heads inferiorly ; at a higher 
level, the sternal portion overlaps the clavicular portion ; and 
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half-way up the neck the two heads unite into a fleshy mass 
which ascends to be inserted into the mastoid temporal bone 
and the superior nuchal line. At the insertion, the anterior 
part is thick and tendinous and is attached to the front of the 
mastoid process; the rest of it is thin and aponeurotic and 
spreads out to be attached to the lateral surface of the mastoid 
temporal bone above the mastoid process and into the lateral 
half (or more) of the superior nuchal line. This part was 
probably detached when the back of the neck was dis- 
sected. 

One branch of the occipital artery enters it with the 
accessory nerve ; another enters it a little lower down, opposite 
the angle of the mandible. The sterno-mastoid branch of the 
superior thyroid artery enters it at the level of the cricoid 
cartilage ; and a branch of the suprascapular enters it a little 
above the clavicle. 

The muscle is supplied by the accessory nerve and the 
anterior primary ramus of the second cervical nerve. 

Acting alone, the muscle bends the head to its own side 
and rotates the head so that the face is turned towards the 
other side. The two sterno-mastoids acting together bend 
the neck forwards; but, since they are inserted behind the 
axes of the atlanto-occipital joints, they can tilt the head 
backwards. 


The dissectors will now study the structures that lie 
in the anterior median line of the neck and alongside that 
line. 


Median Region of Front of Neck.—This region in- 
cludes the fasciz, muscles and other structures found in the 
median strip, about an inch in width, between the chin and 
the sternum. 

Superficial fascta.—This layer contains the vertical part 
of the anterior jugular vein—one on each side of the median 
plane. It is thickest below the chin. In this region, its 
superficial part contains the decussating fibres of the 
platysma muscles for half an inch below the chin ; .and three 
or four small sudmental lymph-glands \ie between it and the 
deep fascia. These glands receive the lymph from the chin, 
the lower lip and the tip of the tongue; and, even when 
healthy, they can usually be felt in the living person as little 
nodules by the thumb pressed upwards behind the chin. 
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Deep fascia.—The investing layer of deep fascia is adherent 
to the hyoid bone. As it passes from the hyoid bone to the 
mandible it splits to cover both surfaces of the antertor belly 
of the digastric muscle, which passes downwards and laterally 
from the lower border of the mandible at the side of the 
symphysis, diverging from its fellow; and, as the fascia 
descends to the sternum, it splits to enclose the suprasternal 
space, which contains the jugular arch and the interclavicular 
ligament. In the lower half of the region, there are three 
layers of deep fascia—the two layers into which the investing 
fascia divides and a deeper layer called the pretracheal fascia, 
which is thinner and looser in texture. The pretracheal 
fascia is attached to the thyroid and cricoid cartilages and 
envelops the thyroid gland; from these connexions, it 
descends over the front and sides of the trachea into the 
thorax to end there by blending with the back of the upper 
part of the pericardium. 


The dissectors of the two sides of the neck will now unite 
in removing the deep fascia and defining the structures that 
are under cover of it. 


Dissection.—Remove the deep fascia from the anterior belly 
of each digastric and from the area between them ; look for the 
submental cpr i ed on the surface of the fascia, and note the 
connexions of the fascia. The muscular sheet exposed by its 
removal is part of the right and left mylo-hyoid muscles. 

Push aside the anterior jugular vein, and remove the deep 
fascia from the muscles that lie on each side of the median plane 
between the hyoid bone and the sternum. Then, carefully 
remove the areolar tissue and fat from the median strip that 
separates the muscles of the two sides to expose the pretracheal 
fascia, and note its connexions. Remove the pretracheal fascia 
from the trachea below the isthmus of the thyroid gland, clean- 
ing and preserving the inferior thyroid veins, which run down- 
wards from the isthmus. If a small artery is found ascending 
over the trachea to the isthmus, it is the occasional thyroidea 
ima. 

Now, pass to the upper border of the isthmus, and look for a 
slender fibro-muscular band called the levator glandule thyroidee. 
When present, it extends from the isthmus to the hyoid bone, 
and is usually on the left side of the median plane. Then, 
divide-the pretracheal fascia along the upper border of the 
isthmus, clean the isthmus and the vessels on its surface, and 
note that now, when the pretracheal fascia is divided above it, 
the isthmus can be pulled downwards. Next, detach the pre- 
tracheal fascia from the cricoid and thyroid cartilages, and 
expose and clean the crico-thyroid ligament in the median plane, 
the anastomosis of the crico-thyroid arteries on the surface of the 
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or aa and a small muscle—the crico-thyroid muscle—on each 
side. 

Lastly, clean the median thyro-hyoid ligament and the anasto- 
mosis of infrahyoid arteries on its surface; and look for the 
small hyoid bursa, tucked in between the ligament and the back 
of the body of the hyoid bone. 


The students will now examine the parts they have 
displayed. 


Suprahyoid part.—This part of the region is the sub- 
mental triangle, which is bounded inferiorly by the body of 
the hyoid bone, and, on each side, by the anterior belly of 
the digastric muscle. Its floor or upper boundary is formed 
by the mylo-hyoid muscles united by a median fibrous raphe 
which extends from the symphysis menti to the hyoid bone ; 
and the submental lymph-glands lie on the fascia that covers 
these muscles. The mylo-hyoid is the chief muscle of the 
floor of the mouth ; at a later stage, it will be examined fully 
and reflected, but the student may note now that the muscle 
which lies alongside the median plane above the mylo-hyoid 
—z.e, deep to it and not yet exposed—is the gento-hyotd, and 
that there is an anastomosis between the suprahyotd arteries 
immediately above the hyoid bone. 

Infrahyoid part.— Between the hyoid bone and the 
sternum, there is a narrow, elliptical median area bounded 
by the muscles of the two sides. The muscles are :—(1) the 
sterno-hyoid, (2) the superior belly of the omo-hyoid, lateral 
to the sterno-hyoid ; (3) the sterno-thyroid and (4) the thyro- 
hyoid, deep to the sterno-hyoid. Those that form the actual 
boundaries of the space are the sterno-hyoid superiorly, and 
the sterno-thyroid inferiorly. Look for the following structures 
within the space :— 

(1) The median thyro-hyoid ligament, which 1s attached, 
inferiorly, to the upper border of the thyroid cartilage, while, 
superiorly, it extends. upwards behind the body of the hyoid 
bone to be attached to its wpper border. 

(2) The Ayortd bursa, placed between the hyoid bone and 
the thyro-hyoid ligament to lessen friction during the move- 
ments of the hyoid bone and the larynx in swallowing. 

(3) The anastomosis between the ¢nfrahyotd artertes, on 
the surface of the ligament. 

(4) The laryngeal prominence, formed by the ¢hyrotd 


cartilage ; and (s) the arch of the cricotd cartilage. 
—10@ 
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(6) The crico-thyroid ligament, and (7) the anastomosis of 
the créco-thyrotd artertes, on its surface. 

(8) The crico-thyroid muscle on each side of the liga- 
ment ; it is a laryngeal muscle, and is the only one of them 
that lies on the exterior of the larynx ; it radiates upwards 
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Fic. 56,—Dissection of Front of Neck. The Right Sterno-Mastoid 
has been removed. 


and backwards from the cricoid cartilage to the lower border 
and inferior horn of the thyroid cartilage, and is to a large 
extent hidden by the sterno-hyoid. 
(9) The first ring of the trachea; and (10) the ssthmus 
of the thyroid gland, on the second, third and fourth rings. 
(11) The anastomosing arteries and veins on the surface 
of the isthmus. 
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(12) The levator glandule thyroidee is a slender slip of 
muscle or of fibrous tissue that sometimes extends from the 
isthmus to the hyoid bone. When present, it is usually on the 
left side, and is attached to a small pointed process, called 
the pyramidal lobe, which juts upwards from the isthmus. 

(13) The jugular arch, a short distance above the sternum. 

(14) The snfertor thyroid veins, on the lower cervical part 
of the trachea. 

(15) Occasionally, the Jet innominate vein and the in- 
nominate artery are high enough up to be in front of the 
trachea in the root of the neck. 
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FIG. 57.—-Diagram to show Boundaries of Triangles of Neck. 


SUBDIVISIONS OF ANTERIOR TRIANGLE.—The anterior 
triangle of the neck is divided into four triangles—the muscular 
triangle, the carotid triangle, the digastric triangle, and half 
of the submental triangle. The submental triangle has been 
dissected already. The student will now define and clean 
the contents of the other triangles in turn, beginning with 
the digastric triangle. 
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_ Dissection.— Identify the facial artery and th i : 
vein at the lower border of the mandible. Cut ths doce fee 
at its attachment to the mandible and turn it downwards to its 
attachment to the hyoid bone. The submandibular salivary 
gland is then partly exposed. Identify the anterior and posterior 
bellies of the digustric muscle at the lower border of the gland 
and follow the anterior facial vein downwards and backwards 
across the gland and the posterior belly. 

Find the submental branch of the facial artery at the lower 
border of the mandible, and trace it forwards—pushing aside 
the submandibular salivary gland and removing the fat and the 
submandibular lymph-glands. The artery falls in with the mylo- 
hyoid nerve ; trace the branches of the nerve into the mylo-hyoid 
muscle and the anterior belly of the digastric, and then clean 


the anterior belly. 
Raise the lower part of the submandibular gland from the 


posterior belly and fix it with hooks. Identify the intermediate 
tendon of the digastric, and define the fascial sling or pulley that 
connects it with the hyoid bone. Find the slender slip of muscle 
—the stylo-hyoid—that lies along the upper surface of the 
posterior belly, and note that its lower part splits to embrace 
the intermediate tendon. Clean the stylo-hyoid and the posterior 
belly as far as the angle of the mandible. 

Define the posterior border of the mylo-hyoid muscle for 
some distance above the hyoid bone till the hypoglossal nerve 
and one of the veins of the tongue are found disappearing under 
cover of it. The thin muscular sheet overlapped by the mylo- 
hyoid is the hyo-glossus. Remove the fat and fascia from the 
parts of the mylo-hyoid and hyo-glossus now exposed. 


Digastric Triangle.—The digastric triangle is bounded 
by the lower border of the mandible and the two bellies of the 
digastric—the posterior belly being supplemented by the 
stylo-hyoid. The floor is formed by a portion of the mylo- 
hyoid and a portion of the hyo-glossus behind the mylo-hyoid. 
The triangle forms part of the submandibular region, and its 
boundaries and contents will be more fully examined when 
that region is dissected. At this stage, it is enough to note 
the position of its contents, 

The lower part of the submandibular salivary gland almost 
fills the triangle, and may overlap the digastric boundaries. 
The submandibular lymph-glands lie on the surface of the 
salivary gland, chiefly along the lower border of the mandible. 
They receive lymph from the tongue and the teeth, the 
lips and the cheek, and pass it on to lymph-glands that lie 
deep to the sterno-mastoid. 

The anterior facial vein pierces the deep fascia at the lower 
border of the mandible, runs downwards and backwards 
across the submandibular gland, and ends by joining the 
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anterior branch of the posterior facial vein to form the 
common facial vein, which usually ends in the internal 
jugular vein. The facial artery (external maxillary) emerges 
at the lower border of the mandible, and, before it pierces 
the deep fascia to enter the face, it gives off the submental 
artery, which (with the sudmenzal vein) runs forwards to join 
company with the mylo-hyoid nerve. 

The mylo-hyoid nerve lies on the mylo-hyoid muscle near 
the mandible, and ends in branches that supply the mylo- 
hyoid muscle and the anterior belly of the digastric. The 
hypoglossal nerve runs forwards on the hyo-glossus muscle, 
a little above the hyoid bone, and disappears under cover 
of the mylo-hyoid muscle. <A vein from the tongue lies below 
it. The intermediate tendon of the digastric lies on the 
hyo-glossus immediately above the hyoid bone, and is con- 
nected with the bone by a loop of fascia through which it 
moves as through a pulley. 


The student will now pass to the study of the carotid 
triangle—an important region and a difficult one, owing to 
the large number of vessels and nerves that are crowded 
together within it. : 


Dissection.—Remove the remains of the deep fascia from 
the area between the posterior belly of the digastric and the 
superior belly of the omo-hyoid, and pull the sterno-mastoid 
backwards as far as possible. Remove enough of the fat and 
the lymph-glands from the lateral part of the exposed area for the 
mere identification of the following large vessels :— 


Internal jugular vein, in the most lateral part of the area ; 
common and internal carotid arteries, medial to the vein ; 
external carotid artery, antero-medial to the internal carotid. 


The lingual and common facial veins enter the internal jugular 
in the upper part of the area, and the superior thyroid in the lower 
part. Find those veins and trace them forwards till they dis- 
appear from the triangle. 

Identify the accessory nerve in the upper angle of the triangle. 
Then, find the hypoglossal nerve as it emerges at the lower border 
of the posterior belly of the digastric from between the internal 
jugular and internal carotid. Trace the nerve forwards, till it 
disappears again; find also its two branches— its descendens 
branch where it appears, and its ge etek pe branch near where 
it disappears—and trace them. The artery that crosses the 
hypoglossal nerve as it enters the triangle is the occipital ; clean 
it and its branches in the triangle. 

Remove the superficial part of the fascial sheath that sur- 
rounds the internal jugular vein and the common and internal 
carotid arteries, avoiding injury to the descendens hypoglossi on 
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a slender nerve call 
cervicalis on the surface of the vein. Then, ee he 
: span branches. 

superior thyroid owest branch 
Follow it till it leaves the triangle, and then clean the branches 
which it gives off in the triangle. 

The lingual and facial arteries arise in the upper part of the 
space; clean the small portions that lie in the space. The 
occipital arises about the same level as the facial, and has been 
oo The Pretoria Ho ; al yl from the lower part of 

external ; , asi i : 
ie di . tion may mo ace is deep to the interna] carotid, 

ind the tnéernal laryngeal nerve in the thyro-hyoid i 
and trace it upwards and backwards to its arent fink the 
greece a yerel which is deep to the carotid artery ; secure 
e¢ laryngeal nerve—a very slender nerve which arises 
from that trunk—and follow it downwards in the fat which lies 
to the superior thyroid artery. 
the small portion of the hyo-glossus muscle that lies in 
the floor of the triangle immediately above the hyoid bone ; 
note the hypoglossal nerve on its surface, and the lingual artery 
disappearing under its posterior border. The muscle on which 
the lingual artery lies before it disappears is part of a fan-shaped 
muscle called the middle constrictor of the pharynx. Push up 
the posterior belly of the digastric, and clean the portion of the 
middle constrictor that lies near the hyoid bone. 

Clean the part of the thyro-hyoid muscle that lies in the floor 
of the triangle. Then, pushing the superior thyroid and the 
carotid arteries backwards, remove the fat in which the external 
laryngeal nerve lies, and disclose a portion of a muscle called 
the inferior constrictor of the pharynx, which curves backwards 


from the side of the larynx. 

Separate the internal jugular vein from the carotid arteries, 
and find the vagus nerve in the posterior part of their sheath. 
Then, push the carotid arteries medially, and, with a blunt hook, 
extricate a nerve cord—the sympathetic trunk—from the posterior 
wall of the fascial sheath, behind the carotid arteries. 

The cervical plexus, which lies behind the upper part of the 
internal jugular vein, will be dissected later. 


5 
2 
> 
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Carotid Triangle.—This space is so named because 


portions of all three carotid arteries lie within it. But, in a 
description of the contents of the triangle, it is always assumed 
that the sterno-mastoid is pulled back. Otherwise, the tri- 
angle would scarcely merit the name of ‘‘ carotid,” for, in the 
undissected neck, the fascial connexions of the sterno-mastoid 
keep it braced forward so far that the triangle is of very small 
dimensions, and, even when the fascial connexions are 
loosened by dissection, portions of the carotid arteries are seen 
only in the upper part of the triangle unless the sterno- 


mastoid is retracted. 


The triangle is bounded by the sterno-mastoid, the posterior 
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belly of the digastric and the superior belly of the omo-hyoid. 
The hyo-glossus and thyro-hyoid muscles form the anterior 
- part of its floor, while the posterior part is formed by the middle 
and inferior constrictor muscles of the pharynx. 

Most of the contents of the triangle will be dealt with 
later when they can be studied in their whole course; but 
their relative positions in the triangle must be examined now. 

The internal jugular vein is the largest of the contents. 
It descends vertically in the most lateral part of the triangle. 
The common carotid artery is on the medial side of the vein, in 
the lower part of the triangle. It ends in the triangle, at the 
level of the upper border of the thyroid cartilage by dividing 
into the external and internal carotid arteries. The internal 
carotid artery ascends in the line of the common carotid, 
along the medial side of the vein. The vein is enveloped, with 
the common and internal carotid arteries, in a fascial tube 
called the carotid sheath, which, to a large extent, has been 
destroyed in the last steps of the dissection. The vagus nerve 
descends, within the sheath, behind and between the vein and 
the arteries ; and the sympathetic trunk is embedded in the 
wall of the sheath behind the arteries. Numerous lymph- 
glands, both large and smell, lie on the surface of the sheath 
and at its sides; they receive lymph from the adjoining parts 
and also lymph transmitted to them by the glands that lie 
higher in the neck and in the head; and they pass the lymph 
on to the glands in the root of the neck. 

The external carotid artery ascends along the side of the 
pharynx, antero-medial to the internal carotid; it gives off 
most of its branches in the triangle—superior thyroid, ascend- 
ing pharyngeal, lingual, facial, and occipital. 

The superior thyroid artery arises from the lower part of 
the external carotid, runs forwards and downwards with a 
curve, and disappears by passing under the omo-hyoid. 
Three of its branches arise in the triangle :—The infrahyoid 
artery runs to the hyoid bone, and disappears under the 
thyro-hyoid muscle. The superior laryngeal artery pierces the 
thyro-hyoid membrane under cover of the posterior border 
of the thyro-hyoid muscle. The sterno-mastoid branch runs 
along the posterior border of the omo-hyoid, across the 
common carotid artery, to enter the sterno-mastoid. The 
superior thyroid vein runs with it or a little above it, and ends 
in the internal jugular or in the common facial vein. 
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The ascending pharyngeal is a small artery that arises 
from the lower part of the external carotid, and runs upwards 
between the internal carotid and the side of the pharynx. 

The lingual artery arises behind the tip of the greater horn 
of the hyoid bone. It runs forwards on the middle constrictor, 
making a bend, convex upwards, above the tip of the greater 
horn ; and it disappears under the hyo-glossus. Before it 
disappears it gives off the suprvahyord artery, which runs for- 
wards superficial to the hyo-glossus. 

The facial artery arises above the lingual, and leaves the 
triangle at once by ascending under cover of the posterior 
belly of the digastric. 

The occipital artery arises at the same level as the facial. 
It runs backwards and upwards along the lower border of 
the posterior belly of the digastric and disappears at the 
upper angle of the triangle. On its way, it crosses the internal 
carotid artery, the hypoglossal nerve, the internal jugular 
vein and the accessory nerve. It gives off a sterno-mastoid 
branch as it crosses the hypoglossal nerve ; and, as it crosses 
the internal jugular vein, it sends a meningeal branch upwards 
along the vein into the skull, and another sterno-mastoid 
branch to accompany the accessory nerve. 

The accessory nerve runs downwards and backwards 
across the upper corner of the triangle, usually superficial to 
the internal jugular vein. 

The hypoglossal nerve appears between the internal 
jugular vein and the internal carotid artery at the lower 
border of the posterior belly of the digastric, and curves 
forwards along the posterior belly, crossing the internal and 
external carotid arteries and the bend of the lingual artery, 
and disappears under the posterior belly again to enter the 
digastric triangle. In the carotid triangle it gives off two 
branches :—The descendens hypoglossi arises as soon as the 
hypoglossal enters the triangle, and it runs downwards over 
the internal and common carotid arteries. The thyro-hyoid 
merve arises at the lingual artery and runs downwards and 
forwards into the thyro-hyoid muscle. 

The descendens cervicalis is a slender nerve that arises by 
two roots from the anterior primary rami of the second and 
third cervical nerves. The roots arise behind the internal 
jugular vein, curve forwards round the vein, usually on its 
lateral surface, and unite to form a single stem which descends 
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over the vein. After leaving the triangle, it passes on to the 
common carotid artery and joins the descendens hypoglossi 
to form a loop called the amsa hypogloss? ; the ansa lies on the 
common carotid opposite the lower part of the larynx and 
sends branches to the sterno-hyoid, the sterno-thyroid, and 
both bellies of the omo-hyoid. 

The anterior facial vein crosses the posterior belly of the 
digastric and enters the carotid triangle. It unites with the 
anterior branch of the posterior facial to form the common 
facial vein. ‘The common facial is very variable in length and 
direction ; usually it crosses the external and internal carotid 
arteries, and ends in the internal jugular vein. It may be 
joined by the lingual vein and the superior thyroid veins. 

The lingual vein is formed at the posterior border of the 
hyo-glossus by the union of veins that accompany the lingual 
artery and the hypoglossal nerve. It crosses the carotid 
arteries and ends either in the common facial or in the internal 
jugular vein. 

Muscular Triangle.—This space is bounded by the 
sterno-mastoid, the superior belly of the omo-hyoid and the 
median line of the neck. Its floor is formed by the portions 
of the sterno-hyoid and sterno-thyroid that were cleaned when 
the median line of the neck was examined. Its only contents 
are areolar tissue and minute vessels. The muscles in its 
floor, and the other two infrahyoid muscles, should now be 
examined. 


Dissection.—Divide the sternal head of the sterno-mastoid 
about an inch above its origin; turn the lower part downwards, 
and clean the portion of the anterior jugular vein that lies behind 
it. Push the upper part of the sterno-mastoid aside till the inter- 
mediate tendon of the omo-hyoid is found. Carefully raise the 
superior belly of the omo-hyoid and secure its nerve. Trace the 
nerve to its origin from the ansa hypoglossi ; define the ansa and 
then secure and trace the other branches that spring from it. 

Next, clean the sterno-hyoid and the superior belly of the omo- 
hyoid, taking care of their nerves. Push the handle of the knife 
gently downwards between the sternum and the sterno-hyoid to 
ascertain the line of attachment of the muscle to the sternum. 
Then, cut the sterno-hyoid low down—below the entrance of its 
nerve—and reflect it upwards to the hyoid bone. That exposes 
the greater part of the sterno-thyroid and thyro-hyoid; push the 
omo-hyoid aside to expose them more fully ; clean their surfaces 
and define their margins, taking care of their nerves ; and push 
the handle of the knife downwards in front of the sterno-thyroid 
till its line of origin is reached. 
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INFRAHYOID Muscies.—These ribbon-like muscles—the 
sterno-hyoid, sterno-thyroid, thyro-hyoid, and omo-hyoid—are 
attached to the thyroid cartilage and the hyoid bone. 

They lie upon the thyroid gland, trachea, larynx and 
thyro-hyoid membrane, and are disposed in two strata—the 
sterno-thyroid and thyro-hyoid forming the deeper layer. 
The thin fascia which ensheaths them is connected by areolar 
tissue with the second and third layers of fascia of the neck, 
and, being connected inferiorly with the sternum, clavicle and 
first rib, it holds the tendon of the omo-hyoid down in place. 

They are supplied, through the thyro-hyoid nerve and 
the ansa hypoglossi, by the first, second and third cervical 
nerves. The nerves to the sterno-hyoid, sterno-thyroid and 
the superior belly of the omo-hyoid enter these muscles below 
their middle. The infrahyoid muscles are called into use 
during the movements of the larynx and the hyoid bone in 
vocalisation and in swallowing. 

Sterno-Hyoid.—The sterno-hyoid arises from the back of 
the manubrium sterni and the medial end of the clavicle, and 
is inserted into the lower border of the hyoid bone alongside 
the median plane. It lies on the sterno-thyroid and thyro- 
hyoid. Its lower part is concealed by the sterno-mastoid 
and is crossed by the anterior jugular vein ; its upper part 
is covered with skin and fascie only. 

Omo-Hyoid.—The omo-hyoid has two bellies united by a 
tendon. The fendon lies on the internal jugular vein, under 
cover of the sterno-mastoid, at the level of the cricoid cartilage, 
and is held in place by a sheet of fascia that extends down- 
wards from it to be attached to the sternum, the clavicle and 
the first costal cartilage. The znfertor belly is described on 
p. 54. The superior belly springs from the tendon, passes 
upwards almost vertically and is inserted into the body and 
greater horn of the hyoid bone immediately lateral to the 
sterno-hyoid. It crosses the common carotid artery and then 
lies on the sterno-thyroid and the thyro-hyoid. The sterno- 
mastoid conceals it at first; afterwards, it is covered with 
skin and fasciz only. 

Sterno-Thyroid.—The sterno-thyroid is shorter and wider 
than the sterno-hyoid, and, being deeper, its origin is lower 
down. It arises from the back of the manubrium and first 
costal cartilage, and is inserted into the oblique line on the 
lateral surface of the thyroid cartilage. It lies at first in front 
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of the large vessels in the upper part of the thorax and in the 
root of the neck, and then on the thyroid gland, and its 
attachment to the thyroid cartilage limits the upward reach 
of that gland. 

Thyro-Hyoid.—Thethyro-hyoid is an upward continuation 
of the sterno-thyroid. It arises from the oblique line of the 
thyroid cartilage, and is inserted into the lower border of the 
greater horn of the hyoid bone. It lies on the thyroid carti- 
lage and the thyro-hyoid membrane, and is largely concealed 
by the omo-hyoid and the sterno-hyoid. 


If the Thorax has not yet been allotted for dissection, the 
students will now return to the head and will remove the 
parotid gland and dissect the structures in the infratemporal 
fossa and submandibular region. These parts overlie the 
deep structures in the upper part of the neck and require to 
be removed or displaced before all the vessels and nerves can 
be followed in the whole of their cervical course. 

But if the dissection of the Thorax has been begun, the 
dissectors of the Neck should now dissect and study the parts 
in the root of the neck (pp. 203-226) before they are dis- 
turbed by the dissectors of the Thorax. When that has been 
done, the dissectors of the Neck will dissect the parotid region 
and the regions that succeed it in preparation for the deep 
dissection of the upper part of the neck. 

Before proceeding to the parotid region, replace the dis- 
placed infrahyoid muscles, the sterno-mastoid and what re- 
mains of the skin, and wrap the whole neck up in cloth soaked 
with preservative liquid. 


PAROTID REGION 


In this region the following structures are examined :— 
(1) The parotid gland and its duct ; (2) the structures within 
the parotid gland, the chief of which are the posterior facial 
vein, a portion of the external carotid artery and a portion 
of the facial nerve ; (3) the structures in immediate relation 
to the deep surfaces of the parotid gland. 

Parotid Gland (Figs. 8, 60-64).—This is‘the largest of 
the salivary glands, and assumes a very irregular shape in 
order to accommodate itself to its surroundings. It is 
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wedged into the triangular hollow behind the mandible, 
and it extends upwards to the external auditory meatus, 
downwards beyond the angle of the mandible to overlap 
the carotid sheath in the carotid triangle (Fig. 58), and 
medially to the styloid process—z.e. almost to the side of 
the pharynx. Posteriorly, it overlaps the sterno-mastoid ; 
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anteriorly, it overflows the space still farther—extending 
forwards for a variable distance over the masseter. A 
portion of that faczal process is usually more or less detached, 
and is called the accessory parotid gland. 

The gland is enclosed in a sheath of fascia prolonged 
upwards from the neck. A portion of the deep part of the 
sheath is called the stylo-mandibular ligament; it extends 
from the lateral border of the styloid process to the posterior 
border of the mandible above the angle, and separates the 
lower part of the parotid gland from the submandibular gland. 
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You have already found branches of the facial nerve and 
other structures as they emerged at the ends and anterior 
border of the gland (p. 27); and you have traced branches 
of the great auricular nerve into it through the lower part of 
its superficial surface (p. 48). Identify those structures again, 
and turn to those pages to refresh your memory. 
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Parotid Duct.—The parotid duct is a thick-walled tube 
formed within the gland by the union of the ductules that 
remove the secretion of its lobules; and it is one of the 
structures that appear at the anterior border of the gland 
at the level of the lobule of the ear. The duct runs forwards 
across the masseter, below the accessory parotid gland and 
in company with branches of the facial nerve. At the 
anterior border of the masseter, it turns sharply in a medial 
direction and pierces the buccal pad of fat, the bucco- 
pharyngeal fascia, the buccinator muscle and the mucous 
membrane of the cheek, to open into the vestibule of the 
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mouth on the apex of a little papilla opposite the second upper 
molar tooth. 

Structures within Parotid Gland.—These are the follow- 
ing :—(1) The facial nerve and its terminal branches. 
(2) Small communicating branches to the facial nerve from 
the great auricular nerve, and larger ones from the auriculo- 
temporal nerve. (3) The posterior facial vein. (4) The 
external carotid artery. (5) Small lymph-glands. 

The vein is superficial to the artery. Both of them are, in 
reality, in a groove in the gland ; but the groove is deep and 
its margins meet, and the vessels are therefore enclosed in the 
gland. 

The external carotid artery enters and leaves the gland on 
its deep surface. Immediately before it enters, it gives off 
the posterior auricular artery; and, as it emerges, behind 
the neck of the mandible, it divides into its two terminal 
branches—the maxillary and the superficial temporal. The 
superficial temporal, while under cover of the gland, gives off 
the transverse facial and middle temporal arteries. 

The posterior facial vein receives the maxillary vein (or 
veins) and the transverse facial vein; and, near the lower end 
of the gland, it divides into an anterior branch and a posterior 
branch. 

The facial merve enters the posterior part of the deep 
surface of the gland, and divides into five terminal branches 
(p. 31) which pass forwards usually superficial to the posterior 
facial vein but sometimes between the vein and the artery; 
these five branches diverge from one another and subdivide 
further into branches that radiate from the ends and the 
anterior border of the gland. 

The parotid lymph-glands are embedded partly in the 
superficial surface of the gland and partly in its substance. 
Those on the surface receive lymph from the auricle, the 
anterior part of the scalp and the upper part of the face ; 
those in the substance receive lymph from the external 
auditory meatus, the middle ear and pharyngo-tympanic 
tube, the nose and the palate, and the deep parts of the cheek. 
Both groups transmit the lymph to the glands in the neck. 


Dissection.—Clean the fascia from the surface of the parotid 
gland. Remove the superficial part of the gland piecemeal, and 
trace the branches of the facial nerve backwards through it to the 
trunk of the nerve. As you do so, look for the communicating 
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branches from the great auricular and auriculo-temporal nerves ; 
it is difficult to find those from the great auricular ; but those 
from the auriculo-temporal are relatively large. Then, trace the 
trunk of the facial nerve towards the stylo-mastoid foramen, 
secure the branches which arise from it before it enters the gland ; 
and clean the posterior auricular artery, which will be found at 
the same time. 


Next, removing more of the gland, clean the posterior facial 
vein and its tributaries, and the ezternal carotid artery and its 
branches. 

Finally, remove the remainder of the gland, and clean the 
structures that bound the recess in which it lay. To do so, it 
will be necessary :—{1) to divide the facial nerve at the point 
where it entered the gland and turn the nerve and its terminal 
branches forward ; (2) to remove the posterior facial vein ; 
(3) to divide the external carotid artery above its posterior 
auricular branch, and turn the upper part upwards. 


The dissectors will now study the relations of the parotid 
gland, and it will be of advantage if they can obtain a gland 
that has been removed uninjured or a cast of a gland. 

External Characters and Relations of Parotid Gland.— 
The parotid gland has two ends—upper and lower—and 
three surfaces — super- 
ficial, antero-medial and 
postero-medial. Piostevior 
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the carotid sheath. The cervical branch of the facial nerve 
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Fic. 62.—Parotid Gland, lateral surface. 
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and the two branches of the posterior facial vein emerge at 
the lower end. 

The superficial or Jateval surface is nearly flat, and of 
irregular outline. It is covered with skin, superficial fascia 
and deep fascia; and a few, small lymph-glands are embedded 
in it. Various structures that have been seen already emerge 
from under cover of its anterior border—the transverse facia] 
artery, the parotid duct, and the zygomatic, buccal and 
mandibular branches of the facial nerve. 

The antero-medial surface is highly concave, for it clasps 
the posterior parts of the masseter, mandible and medial 
pterygoid muscle. The lower part is related also to the 
posterior end of the submandibular gland, from which it is 
separated by the part of the fascial sheath called the stylo- 
mandibular ligament. The external carotid artery emerges 
from the upper part of this surface and the posterior facial 
vein enters it. 

The postero-medial surface is uneven. It is related to :— 
(1) The mastoid pro- 
appar end add cess and the _ sterno- 

mastoid. (2) More 
deeply, the posterior 
belly of the digastric 
and the stylo-hyoid, 
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the great auricular, the sympathetic plexus around the ex- 
ternal carotid artery, and the auriculo-temporal nerve, which 
conveys parasympathetic secretory fibres to it—derived in- 
directly from the glosso-pharyngeal nerve and relayed to 
the auriculo-temporal from the otic ganglion (p. 182). 

Facial Nerve.—The facial nerve is the seventh cranial 
nerve, and was seen when the cerebellum was removed. It 
emerges from the brain 
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sinks into the postero-medial surface of the parotid gland. 
Before it enters the gland, it gives off:—(1) the posterior 
auricular nerve, and (2) a branch that divides into two twigs 
to supply the stylo-hyoid muscle and the posterior belly of 
the digastric. As it passes through the parotid gland it 
divides into five branches or sets of branches—temporal, 
zygomatic, buccal, mandibular and cervical. They pass 
forwards radiating from one another, and receiving com- 
municating branches from the great auricular and the 
auriculo-temporal nerves. They usually pass superficial 
to the posterior facial vein, but some of them may pass 
between the vein and the external carotid artery ; and they 
emerge through the deep surface of the gland near its ends 
and anterior border. In thin people, the temporal and 
zygomatic branches can be felt as they cross the lateral 
border of the neck of the mandible. 


Fic. 64.—Parotid Gland, postero-medial 
surface. 
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TEMPORAL AND INFRATEMPORAL REGIONS 


Revise the superficial part of the temporal region which 
has been dissected already (p. 11); by that dissection the 
temporal fascia was exposed. 

Temporal Fascia.—The temporal fascia is a strong, 
glistening membrane which is stretched over the temporal 
fossa, binding down the temporal muscle. Superiorly, it is 
attached to the upper temporal line. Inferiorly, it splits into 
two lamine which are separated from each other by fat 
which contains small vessels including the zygomatic branch 
of the superficial temporal artery. The superficial lamina is 
attached to the upper border of the zygomatic arch, and the 
other is continuous with the fascia on the deep surface of the 
upper part of the masseter. Cut the superficial lamina, and 
explore the connexions of the deeper layer with the handle 
of the knife. In its upper part, the temporal fascia is com- 
paratively thin and the fibres of the temporal muscle may 
be seen shining through it; below, it is thicker, and, owing 
to the fat between its lamine, it is perfectly opaque. The 
middle temporal vessels pierce it immediately above the 
zygoma close to the auricle, and the zygomatico-temporal 
nerve pierces it behind the frontal process of the zygomatic 
bone. 

Masseter.—The masseter is a thick, quadrate muscle 
which covers the ramus of the mandible. It arises from the 
lower border and deep surface of the zygomatic arch (Fig. 2). 
The deep fibres are vertical ; the superficial fibres pass down- 
wards and backwards. It is inserted into the lateral surface 
of the ramus and coronoid process of the mandible and 
completely conceals them ; but note that it does not cover the 
head and neck of the mandible, and that they can be felt 
behind it in the living head. 

The masseter raises the mandible and helps to protract it. 
Its nerve is derived from the mandibular nerve. 


Dissection.—Turn the upper part of the posterior margin of 
the masseter forwards and secure its nerve and artery. 

To display the temporal muscle:—Remove first the deep layer 
of the temporal fascia—preserving the middle temporal vessels 
and the zygomatico-temporal nerve. Then, divide the zygo- 
matic arch behind and in front of the masseter; use the saw 
at first, and then complete the division with the bone-forceps. 
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Make the posterior cut immediately in front of the tubercle of 
the zygoma ; the anterior cut must extend obliquely through 
the zygomatic bone, from the extreme anterior end of the upper 
margin of the arch, downwards and forwards to the point where 
the lower margin meets the zygomatic process of the maxilla. 

Turn the arch and the attached masseter muscle downwards, 
and, as that is being done, cut the artery and nerve of supply 
out of the muscle, leaving a small portion attached to them by 
which they may be identified later. Divide any fibres of the 
temporal muscle that join the masseter and hamper the 
reflexion. 

Strip the masseter from the surface of the mandible as far as 
the angle, but leave it attached to the angle; and clean the 
temporal muscle. 


Temporalis.—The temporal muscle is fan-shaped. It 
arises from the whole of the floor of the temporal fossa (Fig. 2), 
and receives additional fibres from the temporal fascia. From 
this broad origin the fasciculi converge upon the coronoid 
process of the mandible. The anterior fibres descend vertic- 
ally, the posterior at first pursue a nearly horizontal course, 
and the middle fibres proceed with varying degrees of 
obliquity. A tendon developed on the lower part of its super- 
ficial surface is inserted into the summit and anterior edge 
of the coronoid process and extends downwards along the 
anterior edge of the ramus. The deep part of the muscle 
remains fleshy, and gains insertion to the medial surface of 
the coronoid process—an attachment which, becoming tendin- 
ous, reaches as low down as a point behind the third molar 
tooth, where the anterior margin of the ramus merges into 
the body of the mandible. In many cases, some of the 
superficial fibres join the masseter and gain insertion into the 
mandible through it. The whole insertion cannot be fully 
examined at present ; it will be dealt with later. 

The temporal muscle raises the mandible and retracts it 
after protraction. It is supplied by the deep temporal branches 
of the mandibular nerve. 


Dissection.—Detach the coronoid process by an oblique cut 
made from the middle of the mandibular notch to the point 
where the anterior margin of the ramus meets the body of the 
mandible. Use the saw at first, and then complete the division 
with the bone-forceps, and cut across the tendinous fibres of the 
temporal muscle that pass below the line of section. The buccal 
merve and its companion artery are in a position of danger 
during this dissection, and must be carefully guarded. They 
proceed downwards and forwards, under cover of the lower part 
of the temporal muscle or through its substance ; as the nerve 
is parallel to the tendinous fasciculi and often embedded among 
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them, it may easily be destroyed during removal of the coronoid 
process. 

Throw the coronoid process and the temporal muscle well 
upwards, and, with the handle of the knife, separate the muscular 
fibres from the bone of the lower part of the temporal fossa, in 
order to expose the deep temporal nerves and arteries as they 
ascend between the cranial wall and the muscle. The middle 
temporal artery also will be exposed as it extends upwards upon 
the squamous part of the temporal bone. Trace the zygomatico- 
temporal nerve (p. 17) to the minute aperture through which it 
emerges from the temporal surface of the zygomatic bone. 

To open up the infratemporal region fully, remove a portion 
of the ramus of the mandible. Make two horizontal cuts—one 
through the neck of the mandible, and the other immediately 
above the mandibular foramen. To find the level of the fora- 
men, thrust the handle of the knife between the ramus and the 
subjacent soft parts, and carry it downwards. Its progress will 
soon be arrested by the entrance of the inferior dental vessels 
and nerve into the foramen, and the lower border of the instru- 
ment will correspond with the line along which the bone should 
be cut. Use the saw until the bone is cut through half-way, 
and complete the division with the bone-forceps. Remove the 
piece of bone, and a quantity of fatty areolar tissue is exposed. 
Carefully remove this tissue and expose the muscles, vessels and 
nerves. If the veins are in the way they may be removed. 

Superficial Contents of Infratemporal Fossa.— 
When the fatty areolar tissue Js cleared away, the pterygoid 
muscles are brought into view, and also the vessels and nerves 
related to their borders and superficial surfaces, but the 
deeper structures are not yet in view. 

Of the structures now seen, the upper muscle 1s the Jaferal 
pterygoid. It has two heads—an upper and a lower—which 
pass backwards converging on the neck of the mandible. 
The lower muscle is the medial pterygoid. Its direction is 
downwards and backwards. It also has two heads—super- 
ficial and deep. The deep head is the main part of the 
muscle and appears at the lower border of the lateral ptery- 
goid. The superficial head is very small, and lies superficial 
to the anterior end of the lower head of the lateral pterygoid. 

The chief artery of the space is the maxillary artery—a 
terminal branch of the external carotid. It passes forwards, 
first below the lateral pterygoid, next on the surface of its 
lower head, and then between the two heads to disappear into 
a space called the pterygo-palatine fossa. Occasionally it 
passes forwards deep to the lower hea] of the lateral ptery- 
goid, and re-appears between the two heads before it enters 
the pterygo-palatine fossa. As it passes forwards, it gives off 
numerous branches which pass in various directions. The 
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veins corresponding to those branches anastomose freely, 
forming a network around the lateral pterygoid muscle called 
the plerygoid plexus. From the network, one or two maxillary 
veins arise and pass backwards below the artery to end in the 
posterior facial vein. 

The spheno-mandtbular ligament is a thin fibrous ribbon 
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Fic. 65.—Dissection of the Infratemporal Fossa. 


that springs from the spine of the sphenoid. At present, its 
upper part is hidden by the lateral pterygoid muscle. It 
emerges at the lower border of that muscle and runs down- 
wards on the surface of the medial pterygoid muscle to be 
attached to the lower edge of the mandibular foramen. 

The nerves exposed are all derived from the mandibular 
nerve, which lies hidden on the medial side of the lateral 
pterygoid muscle. These nerves, therefore, have to escape 
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from under cover of that muscle ; and, after they appear, they 
are joined by branches of the maxillary artery which receive 
the same names as the nerves. 

Two deep temporal nerves appear at the upper border of 
the lateral pterygoid muscle, and, clinging to the bone, they 
pass upwards into the temporal muscle to supply it. The 
nerve to the masseter also appears at the upper border—farther 
back. The duccal nerve appears between the two heads of the 
lateral pterygoid, and runs downwards and forwards over the 
lower head. The /ingual nerve appears at the lower border 
of the lateral pterygoid, and runs downwards and forwards 
on the surface of the medial pterygoid. The znxferzor dental 
merve appears immediately behind the lingual, and runs down- 
wards and forwards to the mandibular foramen ; on its way, 
it gives off the mylo-hyotd nerve, which, in its descent, pierces 
the spheno-mandibular ligament. 

A little dissection in the interval above the point where 
the maxillary artery disappears will discover a small part of 
the maxillary nerve and the two branches which it gives off 
in this region—the zygomatic and the posterior superior 
dental, 

Dissection.— Carefully remove the fat from the interval 
indicated above and find the trunk of the mazillary nerve as it 
approaches the inferior orbital fissure to become the infra- 
orbital nerve. Secure and trace (1) the zygomatic nerve, which 
runs forwards through the inferior orbital fissure, and (2) the 
posterior superior dental nerve, which divides into branches that 


descend and disappear into small holes in the back of the 
maxilla. 


Having noted the relative positions of the structures ex- 
posed, the dissectors will study the connexions of the pterygoid 
muscles and the relations of the maxillary artery, and will 
then examine the mandibular joint. 

Pterygoideus Lateralis (M. Pt. Externus).—The lateral 
pterygoid muscle arises by two heads—upper and lower. The 
upper head is the smaller, and springs from the infratemporal 
ridge and infratemporal surface of the greater wing of the 
sphenoid ; the /ower head takes origin from the lateral surface 
of the lateral pterygoid plate. The muscle diminishes in 
width as it passes backwards, and it is inserted into the front 
of the neck of the mandible, and also into the capsule of the 
mandibular joint and, through it, into the articular disc. 
It protrudes and depresses the mandible and pulls it towards 
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the opposite side. It is supplied by a branch of the mandi 
bular nerve. 

Pterygoideus Medialis (M. Pt. Internus).—The medial 
pterygoid muscle also is bicipital at its origin, and its two heads 
embrace the origin of the lower head of the lateral pterygoid. 
The superficial head is a small slip that springs chiefly from 
the maxillary tuberosity. The deep head forms nearly the 
whole muscle, and its upper part is hidden by the lateral 
pterygoid. It arises, in the pterygoid fossa, chiefly from the 
medial surface of the lateral pterygoid plate. The two heads 
of the muscle unite at the lower margin of the anterior part 
of the lateral pterygoid, and the fibres proceed downwards, 
with a postero-lateral inclination, and gain insertion into a 
rough area between the mandibular foramen and the angle 
of the mandible. It raises the mandible, protrudes it, and 
pulls it towards the opposite side. It is supplied by a branch 
of the mandibular nerve. 

Maxillary Artery (A. Maxillaris Interna) —The maxillary 
artery is the larger of the two terminal branches of the external 
carotid artery. It takes origin immediately behind the neck 
of the mandible, and passes forwards to the anterior part of 
the infratemporal fossa, where it disappears from view by 
dipping between the two heads of the lateral pterygoid 
muscle and entering the pterygo-palatine fossa. It is divided 
into three parts, for convenience of description. The frst part 
runs horizontally between the neck of the mandible and the 
spheno-mandibular ligament. It les along the lower border 
of the posterior part of the lateral pterygoid muscle, and 
usually crosses the inferior dental nerve superficially. The 
second part extends obliquely upwards and forwards on 
the lateral surface of the lower head of the lateral pterygoid 
muscle, under cover of the insertion of the temporal muscle. 
The ¢hird part dips between the two heads of the lateral 
pterygoid, and ends in the pterygo-palatine fossa by breaking 
up into several branches. 

The arrangement described is that most frequently found, 
but it is not uncommon to find the second part of the artery 
lying in a deeper plane, viz., between the medial and lateral 
pterygoid muscles. In that case the vessel makes a bend 
laterally between the heads of the lateral pterygoid muscle 
before it enters the pterygo-palatine fossa. 

During its course the artery gives off numerous branches. 
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They supply the external auditory meatus and the middle 
ear, the muscles of the region, the skull bones and the dura 
mater; and many of them accompany the nerves that arise 
in the infratemporal and pterygo-palatine fosse. The most 
important branch is the middle meningeal; since it passes 
upwards under cover of the lateral pterygoid, it cannot be 
studied till that muscle is reflected. 

The inferior dental artery (inferior alveolar) also is an 
important artery as it supplies the teeth of the lower jaw. It 
descends, immediately behind the inferior dental nerve, to 
enter the mandibular canal through the mandibular foramen. 
Before it reaches the foramen it gives off a slender branch to 
accompany the mylo-hyoid nerve for a short distance ; and, 
near its termination, it sends a branch out through the mental 
foramen. Its vene comttantes almost fill the mandibular 
foramen ; and they end in the pterygoid plexus. 

Pterygoid Plexus and Maxillary Vein.—The veins of 
the infratemporal fossa are very numerous, but they cannot 
be studied satisfactorily in an ordinary dissection. They 
anastomose together around the lateral pterygoid muscle to 
form a dense network termed the p/erygozd plexus. The 
veins that correspond to the branches of the maxillary artery 
open into the network ; and the blood is led away from its 
posterior part by a short, wide trunk called the maxz//lary 
vein. That vessel accompanies the first part of the maxillary 
artery to the parotid gland, where it joins the posterior facial 
vein behind the neck of the mandible. Sometimes there are 
two maxillary veins. 

The pterygoid venous plexus is connected with the 
cavernous sinus by an emissary vein which passes through the 
foramen ovale or through the emissary sphenoidal foramen. 
The plexus communicates with the inferior ophthalmic vein 
through the inferior orbital fissure, and with the anterior facial 
vein by an anastomosing channel, called the deep factal vein, 
which springs from the anterior facial, and passes backwards 
on the buccinator muscle, and under cover of the masseter 
and ramus of the mandible, to join the plexus. 


Before the lateral pterygoid muscle is thrown forwards, 
the mandibular jot must be examined. 


Mandibular Joint.—This joint is the articulation of the 
bead of the mandible with the articular fossa and articular 
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eminence of the temporal bone. It is a synovial joint; and 
its cavity 1s separated into an upper and a lower part by an 
articular disc. 

The capsular ligament is attached superiorly to the tem- 
poral bone around the margins of the articular fossa and 
eminence, and zuzferiorly to the neck of the mandible. Its 
lateral part is thickened to form a triangular band called the 
temporo-mandibular ligament. That ligament is attached 
by its base to the zygoma and the tubercle of the root of the 


zygoma, and by its apex to the lateral side of the neck of 
the mandible. 


Articular eminence 

Upper joint cavity 

Articular disc 

Lower joint cavity 








Mastoid process 


Styloid process 


MANDIBLE 
Fic. 66.—Section through the Mandibular Joint. 


The articular disc 1s an oval plate of fibro-cartilage whose 
periphery is fused with the capsular ligament, and it therefore 
divides the joint-cavity completely nto an upper and a lower 
compartment. The upper is the larger compartment, since 
the upper articular surface is the wider. To expose the disc, 
remove the temporo-mandibular ligament. The disc will then 
be seen to be adapted to the bony surfaces between which it 
lies: its upper surface 1s concavo-convex to fit the articular 
eminence and fossa; its lower surface is concave to fit the 
head of the mandible (Fig. 66). Its centre is thin, and, 
occasionally, is perforated. 

The synovial membrane is in two separate parts. It lines 
the capsular ligament around each chamber, and is reflected 
on to the disc to cover its peripheral part. 

The only ligaments proper to the joint are the capsular and 
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temporo-mandibular. Two other ligaments—the spheno- 
mandibular and stylo-mandibular—are described with the 
joint because they connect the mandible with the cranium ; 
but they are not closely related to the joint, and add but little 
to its strength. For that matter, the joint does not rely on 
any of its ligaments: it is chiefly the muscles of mastication 
that keep the mandible in its place. 

The stylo-mandibular ligament is described on p. 162. 

The spheno-mandibular ligament is a long, membranous 
ribbon that extends from the spine of the sphenoid to the 
lingula and lower margin of the mandibular foramen. Its 
upper part is hidden by the lateral pterygoid muscle, and is 
separated by fat from the side of the uppermost part of the 
pharynx ; its lower part lies on the medial pterygoid, and is 
pierced by the mylo-hyoid nerve and vessels. Laterally, it is 
separated from the mandibular joint and the mandible by the 
auriculo-temporal nerve, the lateral pterygoid muscle, the 
maxillary vessels, and the inferior dental nerve and vessels, 
and, sometimes, by a process of the parotid gland that lies 
alongside the maxillary artery. 


Movements.—The movements of the mandible at the joint are the 
following :—(1) depression ; (2) elevation ; (3) protraction ; (4) retrac- 
tion ; (5) side to side or chewing movements. 

When the mandibleis depressed, 
the articular disc and the head of 
the mandible move forwards in the 
articular fossa, and the head finally 
takes up a position below the 
articular eminence. The forward 
gliding of the disc and head in 
the upper compartment of the 
joint is accompanied by another 
movement in the lower compart- 
ment—a rotation of the head of 
the mandible on the lower surface 
of the articular disc. Elevation 
of the mandible or closure of the 
mouth is en about by a 
reverse series of changes in both 
compartments of the joint. There 
is some doubt about the position 
of the transverse axis around which 
the movements of elevation and 
depression take place, but it is 
generally supposed to be situated 
at the level of the mandibular 
foramen. The movements are therefore least at that level, and con- 
sequently the inferior dental vessels and nerves are not unduly stretched 





Fic. 67.— Diagram of the different 
positions occupied by the head of the 
mandible and the articular disc as 
the mouth is opened and closed. 
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when the mouth is opened and shut. In protraction and retraction the 
movement is confined chiefly to the upper compartment of the joint, 
and the head of the mandible, with the articular disc, glides forwards 
and backwards on the temporal articular surface. In the chewing 
movements of the jaw, the mandible is carried alternately from one to 
the other side. 

The muscles chiefly engaged in producing these movements are the 
following: (1) depressors—the platysma, the mylo-hyoid, and the anterior 
belly of the digastric ; (2) elevators—the temporal, masseter, and medial 
pterygoid ; (3) protractors—the lateral pterygoid, and to some extent 
the medial pterygoid and the superficial fibres of the masseter; 
(4) vetractors—the posterior fibres of the temporal and the deep fibres of 
the masseter; (5) stde to stde movement is produced by the muscles 
of opposite sides acting alternately. 


Deeper Contents of Infratemporal Fossa.—The 
dissectors will now display the structures that lie more deeply. 
They are :—the middle meningeal artery and some smaller 
arteries ; the mandibular nerve and the proximal parts of 
its branches ; the chorda tympani nerve; the otic ganglion ; 
the tensor palati; and a portion of the maxillary nerve and 
two of its branches. 


Dissection.—Disarticulate the head of the mandible and 
detach the articular disc with it. Take care not to injure the 
auriculo-temporal nerve, which lies close to the medial side and the 
back of the joint. When the disarticulation is complete, draw the 
lateral pterygoid muscle forwards by gently pushing the head of 
the mandible under the maxillary artery. Then, clear away the 
fatty areolar tissue that lies medial to the muscle, and expose the 
middle meningeal artery and the mandibular nerve and its 
branches. 

Follow the middle meningeal artery upwards to the foramen 
spinosum. If the subject is well injected, small arteries may be 
found ascending to the squamo-tympanic fissure and foramen 
ovale. 

As the meningeal artery is cleaned, the auriculo-iemporal nerve 
will be found, for its two roots embrace the artery. Trace the 
nerve backwards towards the ear and forwards to its origin from 
the mandibular nerve. Secure each of the branches of the mandi- 
bular nerve and clean them in turn. Pull the lingual nerve 
forwards, and find the chorda tympani, which joins its posterior 
border. 


Middle Meningeal Artery.—This branch of the max- 
illary artery arises at the lower border of the lateral pterygoid 
muscle, and ascends to enter the skull through the foramen 
spinosum. In its ascent, it lies in the fat on the medial side 
of the lateral pterygoid muscle, and is embraced by the two 
roots of the auriculo-temporal nerve. It 1s postero-lateral to 
the mandibular nerve and is fairly closely related to the 
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pharynx, as it lies on the lateral surface of the tensor palati 
muscle, which separates it from the pharyngo-tympanic 
(auditory) tube. Its position and branches inside the skull 
are described on p. 118. 


The accessory meningeal artery and the anterior tympanic artery arise 
from the middle meningeal or directly from the maxillary. The accessory 
meningeal inclines forwards and upwards, and enters the cranial cavity 
through the foramen ovale; the ¢ympanic runs upwards and backwards, 
and reaches the tympanum by passing through the squamo-tympanic 
fissure. 


Mandibular Nerve.—The mandibular branch of the tri- 
geminal nerve arises, within the cranium, from the trigeminal 
ganglion, and enters the infratemporal fossa through the 
foramen ovale. Until it leaves the skull it is composed (like 
the ophthalmic and maxillary branches of trigeminal) wholly 
of sensory fibres. But, as it descends through the foramen 
ovale, it is joined by the motor root of the trigeminal nerve ; 
and, below the skull, it is therefore a mixed nerve. 

Immediately after its exit from the skull, the mandibular 
nerve gives off the nervus spinosus and the nerve to the 
medial pterygoid muscle, and, at a slightly lower level, it 
divides into an anterior division and a posterior division. 

The undivided trunk lies immediately below the skulJ, on 
the medial side of the lateral pterygoid, behind the medial 
pterygoid, on the lateral side of the pharynx, where the tensor 
palati separates it from the pharyngo-tympanic tube; the 
middle meningeal artery is a little behind it. 

The anterior diviston 1s composed chiefly of motor fibres. 
It divides almost at once into the deep temporal nerves, the 
nerves to the masseter and lateral pterygoid, and the buccal 
nerve ; all its sensory fibres pass into the buccal nerve. 

The posterior division gives off the two roots of the auriculo- 
temporal nerve and then divides into the lingual and the 
inferior dental. The only motor fibres in it are those that 
form the mylo-hyoid branch of the inferior dental. 

The nervus spinosus is a very slender branch which enters 
the cranium by accompanying the middle meningeal artery 
through the foramen spinosum. It supplies the dura mater, 
and sends a filament into the middle ear. 

The nerve to the medial pterygoid passes forwards, dis- 
appears under cover of the posterior border of the upper 
end of the medial pterygoid muscle and then enters the 
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uscle. The oftc ganglion is in close relation to its com- 
encement. 

The buccal nerve is the largest branch of the anterior 
vision. It passes laterally between the two heads of the 
teral pterygoid muscle, and then downwards and forwards 
rer the lower head, under cover of the temporalis and 
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Fic. 68.—Diagram of Mandibular Nerve (A. M, Paterson). 
The tongue has been separated and raised above the level of the body 
of the mandible. 


1. Ganglion of facial nerve | 6. Symp. root of otic ganglion 11. Mandibular nerve trunk 
2. Carotico-tympanic nerve 7. Otic ganglion 12. Anterior division 

3 Iesser superficial] petrosal 8. Nerve to tensor tympani 13. Deep temporal 

4 Internal carotid artery g. Nerve to tensor palati 14. Lingual nerve 

5. Middle meningeal artery 10. Nerve to medial pterygoid 15. Masseteric branch 


asseter, to reach the surface of the buccinator muscle near 
; lower border. After dividing and forming a plexus with 
e buccal branches of the facial nerve, it supplies the skin 
id the mucous membrane of the soft part of the cheek. In 
; course downwards, it is opposite the anterior margin of 
e ramus of the mandible in close relation to the deep surface 

the temporal muscle—parallel with its tendinous fasciculi 
id within its sheath. It is often in a groove flush with 
ie deep surface of the muscle, and may even be within its 
ibstance. 


180 HEAD AND NECK 


The nerve to the lateral pterygoid arises in common with 
the buccal nerve and leaves it to enter the muscle as it passes 
between its heads. 

The deep temporal nerves—an anterior and a posterior— 
pass laterally above the lateral pterygoid and then upwards 
into the temporal fossa to sink into the temporal muscle ; 
in their course to the muscle they cling closely to the bone. 
A deep temporal branch often arises from the buccal nerve 
after it has appeared between the heads of the lateral ptery- 
goid. This branch passes upwards over the upper head of 
the lateral pterygoid to reach the temporal muscle; and it 
may replace the anterior deep temporal. 

The nerve to the masseter arises in common with the 
posterior deep temporal. It passes laterally above the lateral 
pterygoid muscle and through the mandibular notch close 
behind the temporal muscle, and sinks into the upper part 
of the deep surface of the masseter near its posterior border. 
Before it reaches the masseter, it gives one or two twigs to the 
capsule of the mandibular joint. 

The auriculo-temporal nerve springs by two roots from 
the posterior division of the mandibular nerve, under cover 
of the lateral pterygoid. The two roots are composed of 
sensory fibres and each receives a communication from the 
otic ganglion, by means of which it is brought, indirectly, 
into association with the glosso-pharyngeal nerve. The roots 
embrace the middle meningeal artery, and unite behind it to 
form a stem which runs backwards between the neck of the 
mandible and the spheno-mandibular ligament. At the 
interval between the ear and mandible it turns upwards in 
relation to the antero-medial surface of the parotid gland, 
crosses the posterior root of the zygoma immediately behind 
the superficial temporal artery, and enters the temple, where 
it breaks up into terminal branches (Fig. 59). 

Its branches are :—(1) A few slender filaments to the 
posterior part of the capsule of the mandibular joint. (2) One 
or two thick branches which enter the parotid gland to supply 
the gland and to join the upper branches of the facial nerve. 
(3) Auricular branches. (4) Terminal filaments to the skin 
over the temporal region. 

The aurtcular branches are usually /wo to the skin of the 
upper part of the lateral surface of the auricle, and wo which 
pass between the bony and cartilaginous parts of the external 
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meatus to supply the skin that lines the upper part of its 
inferior. 

The inferior dental nerve (N. alveolaris inferior) is the 
largest branch of the posterior division of the mandibular 
nerve. It emerges from under cover of the lateral pterygoid 
at the lower border of the muscle, passes downwards on the 
lateral surface of the spheno-mandibular ligament and medial 
pterygoid muscle, and enters the mandibular foramen. The 
inferior dental branch of the maxillary artery runs downwards 
behind it, and the lingual nerve is in front of it, on a rather 
deeper plane. It runs downwards and forwards in the canal in 
the body of the mandible, gives off branches to the teeth of the 
lower Jaw, and sends the mental nerve out through the mental 
foramen to supply the skin of the chin and the skin and 
mucous membrane of the lower lip. 

The inferior dental nerve is a sensory nerve, but a few 
motor fibres are contained within its sheath, and separate off 
as the mylo-hyoid nerve (Figs. 65, 71). 

The mylo-hyotd nerve arises near the mandibular foramen. 
Accompanied by the vessels of the same name, it pierces the 
spheno-mandibular ligament and proceeds downwards and 
forwards, in a groove on the medial surface of the mandible, 
to the digastric triangle. A narrow prolongation of the 
spheno-mandibular ligament bridges over the groove and 
holds the nerve and vessels in position. The vessels reach 
little beyond this groove, but the nerve passes into the 
digastric triangle (p. 155), where it is accompanied by the 
submental artery, and breaks up into numerous branches 
for the supply of the mylo-hyoid and the anterior belly of 
the digastric (Fig. 71). 

The lingual nerve is almost as thick as the inferior dental. 
It is entirely sensory and is distributed to the mucous mem- 
brane of the anterior two-thirds of the tongue. In the first 
part of its course, like the other branches of the mandibular 
nerve, it is medial to the lateral pterygoid muscle. As it 
descends it appears at the lower border of the muscle in front 
of the inferior dental nerve. It then proceeds downwards 
and forwards, between the medial pterygoid muscle and the 
mandible, and enters the submandibular region, where it will 
afterwards be traced to the tongue. It gives off no branches 
in the infratemporal region, but, while still under cover of 
the lateral pterygoid, it is joined by the chorda tympani branch 
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of the facial nerve. Not infrequently, also, a communicating 
twig passes between it and the inferior dental nerve. 

Chorda Tympani.—This slender nerve arises from the 
facial in the temporal bone behind the middle ear or tympanic 
cavity. It gains the infratemporal region by traversing the 
tympanic cavity and appearing through the medial part of 
the squamo-tympanic fissure. From that point, it runs down- 
wards and forwards, grooving the medial side of the spine 
of the sphenoid, and passes medial to the middle meningeal 
artery to join the lingual nerve at an acute angle a little 
below its origin. It receives a slender filament from the 
otic ganglion. 


The otic ganglion and its connexions should now be dis- 
played, and afterwards the tensor palati muscle should be 
cleaned from its origin downwards to the pterygoid hamulus. 


Dissection.—Twist the mandibular nerve round, look for 
the otic ganglion on its deep surface, define the ganglion and 
try to secure some of its roots and branches. (It may be 
necessary to divide the mandibular nerve and evert it.) 

Clean the part of the fensor palati muscle that is medial to 
the meningeal artery and mandibular nerve. To expose and 
clean the rest of it, remove the upper part of the medial ptery- 
goid muscle, and, if necessary, snip off part of the lateral ptery- 
goid plate with bone-forceps. 


Otic Ganglion.—The otic ganglion is a minute body, not 
easily found. It lies between the mandibular nerve and the 
tensor palati, immediately below the foramen ovale, on the 
origin of the nerve to the medial pterygoid (Fig. 68). 


The otic ganglion receives motor, sympathetic and secretory (para- 
sympathetic) roots. The motor root is supplied by the nerve to the medial 
pterygoid muscle. The sympathetic root comes from the plexus around 
the middle meningeal artery. The secretory or parasympathetic root is 
the lesser superficial petrosal nerve, which enters the ganglion and conveys 
secretory and possibly sensory fibres to it from the facial and glosso- 
pharyngeal nerves ; and it may be joined by some sensory fibres from the 
auriculo-temporal nerve. 

The following branches proceed from the otic ganglion: (1) A twig 
which passes downwards and forwards to the tensor palati, and (2) a twig 
which proceeds upwards and backwards to supply the tensor tympani; 
their fibres come from the motor root of the trigeminal nerve and pass 
without relay through the ganglion. (3) One or more filaments to one 
or both of the roots of the auriculo-temporal nerve; they come through 
the lesser superficial petrosal nerve from the glosso-pharyngeal and 
possibly the facial, and convey ape hag wie secretory fibres to the 
parotid gland ; and they are the only fibres relayed in the ganglion. 
(4) esa peel 4 filaments to the chorda tympani and to the nerve of 
the pterygoid canal. 
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Tensor Palati.—The tensor of the soft palate is a thin, 
flat, triangular muscle that lies very deeply in the infra- 
temporal fossa, hidden under cover of the medial pterygoid 
muscle, the mandibular nerve and the middle meningeal 
vessels. It is, in fact, a muscle of the side wall of the upper- 
most part of the pharynx and is closely applied to the antero- 
lateral surface of the pharyngo-tympanic (auditory) tube. 

_The tensor palati arises from the floor of the scaphoid fossa, from the 
spine of the sphenoid, and, between these bony origins, from the lateral 
surface of the pharyngo-tympanic (auditory) tube. Its fibres converge 
on the lower end of the medial pterygoid plate (Fig. 54) and end in a 
slender tendon which turns horizontally, in a groove on the lower surface 
of the root of the hamulus, into the soft palate, to be inserted into the 


fibrous membrane in the substance of the soft palate and into the palatine 
crest. It is supplied by the mandibular nerve through the otic ganglion. 


A small portion of the maxillary nerve and two of its 
branches have been found in the infratemporal fossa already. 
The nerve will be fully dissected at a later stage, but its 
course and most of its branches should be studied now. 

Dissection.—Take the stitches out of the flaps of the scalp, 
turn the flaps aside and remove the skull-cap and the tow in 
order to expose the orbit again. 

Push the contents of the orbit upwards and medially out of 
the way, or, if they are too unyielding, remove them. Find the 
zygomatic nerve in or near the angle between the floor and the 


lateral wall of the orbit, and trace the nerve forwards till it 
enters the bone. 

Then, strip the periosteum off the floor ; identify the infra- 
orbital groove ; and trace the infra-orbital nerve forwards into 
the infra-orbital canal. Chip off the roof of the canal with bone- 
forceps, lift the nerve and find its dental branch. 


Maxillary Nerve.—Obtain the base of a skull and 
identify the foramen rotundum, the pterygo-palatine fossa, 
the inferior orbital fissure, the infra-orbital groove, canal 
and foramen. Pusha match out of the cranial cavity through 
the foramen rotundum and onwards towards the beginning 
of the infra-orbital groove: it will roughly represent the 
maxillary nerve. 

The maxillary nerve is the second of the three divisions 
of the trigeminal nerve. It arises from the trigeminal gang- 
lion (p. 112), runs forwards on the side of the body of the 
sphenoid, between the two layers of the dura mater, along 
the lower border of the cavernous sinus, and leaves the 
cranial cavity by passing through the foramen rotundum. 
It then crosses the upper part of the pee Ps oo 
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and curves laterally through the pterygo-maxillary fissure to 
enter the infratemporal fossa. It leaves that fossa almost at 


once and passes through the inferior orbital fissure to become 
the infra-orbital nerve. 
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FiG, 69,—Diagram of the Maxillary Nerve. 


The branches of the maxillary nerve are :— 


1. A meningeal branch arises near its origin (p. 114). 

2. Two ganglionic branches arise in the pterygo-palatine fossa. They 
join the spheno-palatine ganglion and will be examined with it (p. 305). 

3 and 4. The posterior supertor dental nerve and the zygomatic nerve 


arise during the very short sojourn of the maxillary nerve in the infra- 
temporal fossa. 


5. The infra-orbital nerve—which is the continuation of the maxillary 
nerve. 


The posterior superior dental nerve divides into two 
branches which run downwards over the back of the maxilla. 
They supply filaments to the gum and to the mucous mem- 
brane of the cheek, and then, with dental branches of the 
maxillary artery, enter canals in the bone by which they 
reach the molar and premolar teeth. The canal for the 
posterior or main branch curves forwards to run a hori- 
zontal course between the zygomatic process and the tooth- 
sockets, and can be traced as far as the canine socket (Wood 
Jones). The anterior branch runs its course at a higher 
level, and ends by joining a plexus formed in the bone by 
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the main branch and the anterior superior dental nerve. It 
has been described as a middle superior dental nerve (for the 
supply of the premolar teeth), but it seldom arises inde- 
pendently from the infra-orbital nerve as shown in Fig. 69. 

The zygomatic nerve is small. It enters the orbit through 
the anterior part of the inferior orbital fissure, pierces the 
periosteum and almost immediately divides into two terminal 
branches — zygomatico-temporal and zygomatico-facial — 
which run forwards between the periosteum and the bone 
of the lateral wall of the orbit, and then perforate the bone 
to reach the skin of the temple and face (pp. 17, 31). 

The infra-orbital nerve is the continuation of the maxillary 
nerve, and begins at the middle of the inferior orbital fissure. 
It enters the infra-orbital groove at once, accompanied by the 
infra-orbital branch of the maxillary artery and its companion 
vein. It runs forwards in the floor of the orbit (which is also 
the roof of the maxillary sinus), traversing the infra-orbital 
groove and canal. It emerges into the face through the 
infra-orbital foramen, under cover of the levator labii superi- 
oris and orbicularis oculi, and ends at once by dividing into 
the /abzal, nasal and palpebral branches described on p. 31. 

About the middle of the floor of the orbit, it gives off a 
thick branch named the anterior superior dental nerve, 
which, with a branch of the infra-orbital artery, is conveyed 
to the canine and incisor teeth by a remarkably sinuous 
canal (Wood Jones). 

The canal first runs forwards in the roof of the maxillary sinus a 
little lateral to the infra-orbital canal; secondly, it curves medially in 
the anterior wall of the sinus to reach the side of the nose; thirdly, it 
descends towards the teeth; and, finally, it curves medially again to 
open into the nose close to the septum at the root of the anterior nasal 
spine. In the third and fourth parts of its course, the nerve gives 
branches not only to the teeth but also to the mucous membrane of the 
antero-inferior part of the nose. 

The superior dental nerves give twigs to the mucous lining of the 


maxillary sinus ; and, from the plexus formed by their terminal branches, 
the gum as well as the teeth is supplied. 


The maxillary sinus is one of the most important of the 
air-sinuses ; and this is the best time to explore and study it. 


Dissection.—Open the mazillary sinus by sawing through 
the zygomatic process of the maxilla, or by removing the postero- 
lateral part of the maxilla with bone-forceps. With a seeker, 
explore the sinus, and find the aperture by which it communicates 
with the cavity of the nose. 
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Maxillary Sinus.—This is the largest of the air-sinuses. 
It occupies the whole of the body of the maxilla and may 
extend into its zygomatic process. It is below the orbit, in 
front of the pterygo-palatine and infratemporal fossz, lateral 
to the lower part of the cavity of the nose, and above the 
molar and premolar teeth. 

The lowest part of its floor is opposite the second pre- 
molar and first molar, and is nearly half an inch below the 
level of the floor of the nose. The opening out of the sinus 
leads into the part of the nasal cavity called the middle meatus. 
The opening is in the upper part of the medial wall of the 
sinus—a position highly unfavourable for the escape of liquids 
that may collect in the sinus. The infra-orbital groove and 
canal, containing the infra-orbital vessels and nerve, run for- 
wards in the roof of the sinus, and as the canal bends down- 
wards towards the infra-orbital foramen it produces a marked 
ridge in the angle between the roof and anterior wall of the 
sinus. The posterior superior dental nerve and vessels descend 
in the lower part of the posterior and lateral walls of the sinus ; 
the anterior superior dental nerve and vessels are in the 
roof and anterior wall. Occasionally some of the canals in 
which the nerves run are partly defective; the nerves then 
lie between the bones and the mucous lining, and the sen- 
sation of toothache may arise from affection of the nerves 
during inflammation of the lining of the sinus. As in the 
other air-sinuses, the mucous membrane is covered with 
ciliated epithelium; the action of the cilia promotes the 
movement of the mucus towards the opening into the nose. 


The dissectors, having explored the interior of the maxilla, 
will replace the skull-cap and the flaps of the scalp ; they will 
then cut into the mandible and examine its interior; when 
that has been done they will pass on to the dissection of the 
submandibular region. 

Dissection.—To open up the mandibular canal, remove the 


outer table of the mandible with a Hey’s saw, chisel, and bone- 
forceps. 


Structures within the Mandibular Canal.—The 
mandibular canal is traversed by the inferior dental vessels 
and nerve, which give off twigs to the roots of the molar and 
premolar teeth. Both the nerve and the artery terminate by 
dividing into a mental and an incisor branch. 
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The mental nerve and artery appear on the face through the 
mental foramen, and have been examined already (pp. 27, 31); 
the zmcisor nerve and artery pass forwards to the symphysis and 
send up twigs to the canine and incisor teeth. The vessel 
anastomoses, in the bone, with its fellow of the other side. 


SUBMANDIBULAR REGION 


The submandibular region is the region under cover of the 
body of the mandible, and between the mandible and the hyoid 
bone. Its superficial part includes the submental and digastric 
triangles, which have been dissected already. It is now 
necessary to carry the dissection to a deeper plane, in order to 
expose a number of parts in connexion with the tongue and 
floor of the mouth. The structures to be displayed are :— 

1. Submandibular (o and its duct. 


2. Sublingual glan 
3. Side of tongue, and mucous membrane of mouth. 


Mylo-hyoid. Stylo-glossus. 
Muscl Digastric. Genio-hyoid. 
4. Muscles.) Stylo-hyoid. . Genio-glossus. 
Hyo-glossus. 
Mylo-hyoid. Lingual. 
5. Nerves. { Fy peelocsal Glosso-pharyngeal. 
6. Submandibular ganglion. 8. Part of the facial artery. 
7. Lingual artery and veins. g. Stylo-hyoid ligament. 


Dissection.—To prepare the part for dissection, throw back 
the head to its full extent, and turn it slightly to the opposite 
side. Divide the facial artery and the anterior facial vein at the 
lower border of the mandible, and detach the anterior belly of the 
digastric from the mandible. Then, tilt the mandible upwards as 
far as possible, and fix it with hooks. Or, if the parts are too 
unyielding for the mandible to be turned upwards sufficiently, 
divide it with the saw a little lateral to the median plane, and 
then turn it upwards and fix it; but this should not be done 
unless the rigidity of the soft parts makes it really necessary. 

Complete the cleaning of the posterior belly of the digastric 
and the stylo-hyoid which was done partly when the digastric 
triangle was dissected. 


Digastric Muscle (Figs. 70, 71).—The anterior belly of 
the digastric springs from the lower border of the man- 
dible, close to the symphysis; the fibres of the medial 
margins of the right and left muscles often decussate below 
the chin. The posterior belly arises from the floor of the 
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mastoid notch on the medial side of the mastoid process. The 
two bellies converge upon the upper border of the hyoid 
bone, where they are united by an intermediate tendon, which 
1s attached to the hyoid bone, at the duns of the body 
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Fic. 70.—Triangles of the Neck seen from the side. In the digastric 
triangle, note the anterior belly of the digastric muscle, and portions of 
the posterior belly, stylo-hyoid and submandibular gland, 


with the greater cornu, by a strong loop of fibrous tissue 
developed from the deep cervical fascia ; the loop is a pulley 
through which the tendon moves backwards and forwards. 
Behind the loop, the intermediate tendon passes through the 
lower end of the stylo-hyoid muscle. 

The posterior belly is supplied by the faczal nerve, and the 
anterior belly is supplied by the mylo-hyord nerve. 
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If the digastric acts from its posterior attachment it de- 
presses the mandible. If the mandible is fixed and the 
digastric acts from its anterior attachment it helps to tilt 
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FiG. 71.—Deep Dissection of Infratemporal and Submandibular Regions. 


1. Lingual nerve. | g. Stylo-hyoid and digastric muscles. 
2. Medial pterygoid muscle. i ro. Facial artery. 
3- Inferior dental nerve, and mylo-hyoid ; 11. Lingual artery. 
branch with inferior dental artery. | 12. Internal carotid artery and descendens 
4. Masseter muscle. hypoglossi nerve. 
5. Mandible. 13. Internal jugular vein. 
6. Stylo-glossus muscle. 14. External carotid artery. 
7- Stylo-pharyngeus muscle and glosso- 15. Superior thyroid artery. 
pharyngeal nerve. 16, Sterno-mastoid muscle. 
8. Parotid gland. 17. External laryngeal nerve. 


the head backwards. If both the bellies act simultaneously 
the hyoid bone is raised. 

Relattons—The anterior belly is covered with the skin, 
superficial fascia and the platysma, and the deep fascia, and 
is overlapped by the submandibular gland ; its deep surface 
is in contact with the mylo-hyoid muscle. 
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The relations of the posterior belly are more numerous 
and important. Posteriorly, it is covered by the mastoid pro- 
cess and the attachments of the sterno-mastoid and splenius 
capitis muscles. Between the mastoid process and the angle 
of the mandible, it is covered by the parotid gland; next, it 
is covered by the angle of the mandible and the insertion of 
the medial pterygoid muscle. As it lies in the anterior 
triangle, it is covered with the skin, the superficial fascia and 
platysma, and the deep fascia ; it is crossed by the anterior 
facial vein, and is overlapped by the submandibular gland. 

It is superficial to the internal jugular vein, the internal 
and the external carotid arteries, the facial artery, the middle 
constrictor of the pharynx, and the lower and posterior part 
of the hyo-glossus muscle. The accessory nerve passes back- 
wards and downwards between it and the internal jugular 
vein, and the occipital artery passes upwards and backwards 
under cover of its lower border. The hypoglossal nerve 
descends vertically across its deep surface in the angle between 
the internal jugular vein and the internal carotid artery; and 
the glosso-pharyngeal nerve passes forwards and downwards 
between it and the internal carotid. The posterior auricular 
artery runs upwards and backwards along the posterior part 
of its upper border, and the stylo-hyoid muscle descends along 
the same border (Figs. 59, 134). 

Stylo-Hyoid Muscle.—This is a small muscular bundle 
which springs from the middle of the styloid process, and 
descends along the upper border of the posterior belly of the 
digastric. It divides below into two slips which embrace the 
intermediate tendon of the digastric and are then inserted 
into the hyoid bone at the junction of the greater cornu with 
the body. It is supplied by the facial nerve. It raises the 
hyoid bone and draws it backwards during swallowing. 


Dissection.—Turn the anterior part of the submandibular 
gland backwards, and clean the posterior part of the mylo-hyoid 
muscle. Note that a process of the gland, called its deep part, 
springs from its medial surface and passes forwards, deep to the 
mylo-hyoid. Carefully dissect the facial artery out of the deep 
sulcus in the posterior part of the gland; secure the branches 
which arise from it in this region, and trace them as far as 

possible ; and identify the mylo-hyoid nerve again (p. 154). 
Displace the posterior part of the gland forwards and expose 
the hypoglossal nerve on the hyo-glossus muscle immediately 
above the greater cornu of the hyoid bone, and, at a higher 
level, the lingual nerve ; find the submandibular ganglion, which 


SUBMANDIBULAR GLAND IQ! 


hangs from the lingual nerve, and the submandibular duct, 
which passes forwards with the deep part of the gland. 


Submandibular Gland (Gl. Submaxillaris)—The sub- 
mandibular is one of the large salivary glands, and is about 
half the size of the parotid gland. It lies partly between the 
mandible and the hyoid bone, and partly under cover of the 
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Fic, 72.—Dissection of Parotid, Submandibular and Sublingual Glands. 


mandible, wedged in between the mandible and the mylo- 
hyoid muscle. Superiorly, it reaches the mylo-hyoid line, and 
is related to the mucous membrane of the mouth below the 
posterior part of that line. Inferiorly, it may be limited by 
the bellies of the digastric, or may overlap them and reach the 
hyoid bone. Posteriorly, it reaches the angle of the mandible, 
and is separated from the parotid gland only by fascia. 
Anteriorly, it reaches as far as the line of the mental foramen. 

The gland is partly enclosed in a sheath of cervical fascia. 
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The first layer of fascia, extending from the hyoid bone to 
the lower border of the mandible, covers the part of the gland 
that lies below the mandible; while the deep or medial 
surface of the gland is related to the sheet of fascia that extends 
from the hyoid bone to the mylo-hyoid line, covering the 
mylo-hyoid and hyo-glossus muscles. 

Surfaces and Relations.—The gland has three surfaces— 
medial, lateral and infero-lateral. 

The infero-lateral surface is the one seen in the neck. It 
is covered with (1) skin, (2) superficial fascia containing 
platysma and the cervical branch of the facial nerve, and 
(3) deep fascia ; under cover of the deep fascia, it is crossed by 
the anterior facial vein. Some of the submandibular lymph- 
glands are embedded in this surface, but most of them lie 
in the groove between it and the mandible. The facial artery, 
which first ascends in a deep groove in the posterior end of 
the gland, and then passes downwards and forwards between 
the medial pterygoid muscle and the gland, appears between 
the mandible and the infero-lateral surface ; its submental - 
branch runs forwards at first between the gland and the 
mandible and then gains the medial side of the gland. 

The J/ateral surface is related to the medial pterygoid 
muscle and the facial artery, and, farther forwards, to the 
mandible below the mylo-hyoid line. The mylo-hyoid nerve 
and vessels, in their groove below that line, are related to the 
upper border of the gland, but, farther forwards, the nerve 
joins the submental vessels on its medial side. 

The medial surface is much the largest surface. Inferiorly, 
it may overlap the bellies of the digastric. Anteriorly, it lies 
on the mylo-hyoid muscle and nerve and the submental 
vessels. Farther back, it lies on the hyo-glossus and the 
structures on that muscle—hypoglossal nerve, submandi- 
bular ganglion, and lingual nerve—and the upper part is 
related to the mucous membrane of the mouth; and, at the 
posterior end, where it is indented by the facial artery, it is 
related to the pharynx. The duct of the gland springs from 
the medial surface, and will be seen when the mylo-hyoid 
is reflected. 

The deep part of the gland is a thin, flat, tongue-like process 
that extends along the duct. It lies between the duct and the 
mylo-hyoid muscle (Fig. 74). 

Nerves and Vessels——The nerve-supply of the gland is 
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derived from the lingual nerve, the sympathetic plexus on 
the facial artery and the submandibular ganglion (in which 
parasympathetic secretory fibres from the chorda tympani 
are relayed). Its arterial supply consists of small glandular 
branches from the facial and submental arteries. 

Facial Artery (A. Maxillaris Externa).—The facial artery 
arises, in the carotid triangle, from the front of the external 
carotid artery immediately above the level of the tip of the 
greater horn of the hyoid bone; and it runs a very sinuous 
course. At first, it passes almost vertically upwards under 
cover of the posterior belly of the digastric, the stylo-hyoid 
and the angle of the mandible. In this part of its course it 
lies on the side of the pharynx—first on the middle constrictor 
and then on the superior constrictor, which separates it from 
the tonsil. It next hooks forwards above the stylo-hyoid and 
digastric muscles (Fig. 73), making a deep dent in the posterior 
end of the submandibular gland to reach its lateral surface, 
and then runs downwards and forwards between the gland 
and the mandible to reach the lower border of the bone at the 
antero-inferior angle of the masseter. There, it pierces the 
deep fascia, and bends upwards into the face, where it has been 
dissected already. 

The named branches which arise from the facial artery 
in the neck are :—ascending palatine; tonsillar; glandular ; 
submental. 

The ascending palatine artery runs upwards on the side of 
the pharynx deep to the stylo-glossus. At the upper end of 
the pharynx, it turns over the upper border of the superior 
constrictor, and descends with the levator palati muscle to 
the soft palate. Only a small part of it can be seen in this 
dissection. 

The ¢onsillar artery ascends superficial to the stylo-glossus, 
and pierces the superior constrictor to reach the tonsil. 

The glandular branches are small twigs that supply the 
submandibular gland. 

The sudmental artery is a branch of some size. It arises as 
the facial escapes from the groove in the submandibular gland. 
It runs forwards between the gland and the mandible, and 
then turns round the upper border of the gland to reach the 
surface of the mylo-hyoid muscle, where it joins the myJo- 
hyotd nerve, and ends in small branches to muscles, to the 


submandibular and sublingual glands and to the skin. _ 
12 
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Dissection.—Displace the submandibular gland and the 
submental vessels backwards ; cut the mylo-hyoid nerve, and 
turn the anterior belly of the digastric downwards ; then, clean 
the mylo-hyoid muscle and examine its attachments. 
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FiG. 73.—Dissection to show the Relations of the External Carotid Artery 
and the deep part of the Facial Artery. The parotid gland and the 
posterior part of the ramus of the mandible and the muscles attached 
to it have been removed. The terminal branches of the facial nerve 
have been cut and the terminal parts left in si/u, 


In this specimen, the anterior branch of the posterior facial vein was very 
small, and the posterior branch formed the greater part of the external 
jugular vein, The lingual vein joined the common facial vein ; and the origin 
of the facial artery was deep to the posterior belly of the digastric muscle, 
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Mylo-Hyoid Muscle.—The mylo-hyoid is a thin sheet of 
muscular fibres which arises from the whole length of the 
mylo-hyoid line. Its fibres are directed downwards, medially 
and forwards, and present two different modes of insertion. The 
posterior fibres are inserted into the body of the hyoid bone ; 
they, however, form a comparatively small part of the muscle. 
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Fic. 74.—Coronal Section through the Tongue and Submandibular Region 
in a plane behind the molar teeth. 


Most of the fibres are inserted into a median fibrous raphe 
which extends between the symphysis of the mandible and 
the body of the hyoid bone. The two mylo-hyoid muscles, 
therefore, stretch across from one side of the body of the 
mandible to the other, above and in front of the hyoid bone, 
and constitute a floor for the anterior part of the mouth, some- 
times termed the diaphragma orts ; and the mucous membrane 
clothes the posterior part of the upper surface of the muscle 
near its origin. 

The mylo-hyoid muscle is supplied by the my/o-hyotd nerve. 
It elevates the hyoid bone, the tongue and the floor of the 
mouth in the movement of swallowing. 
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Dissection.—Cut the mylo-hyoid muscle a little below its 
origin and turn it downwards and forwards, taking care not to 
injure the mucous membrane of the mouth. 


PARTS EXPOSED BY THE REFLEXION OF MyLo-Hyoip 
(Fig. 75).—Part of the tongue and a number of structures 
associated with it are now brought into view. 

First, note the mucous membrane stretching from the 
tongue to the inner side of the mandible ; then, identify the 
various muscles. 

The hyo-glossus, a portion of which was previously visible 
behind the mylo-hyoid, is fully exposed. It is a quadrangular 
sheet of fleshy fibres which extends from the hyoid bone to 
the side of the tongue. Mark its position, because all the 
structures in the region now under consideration have a more 
or less intimate relationship to it. Thus, posterior and also 
superficial to its upper part, the sty/o-glossus muscle will be 
recognised, whilst the gento-glossus and the gento-hyotd are in 
front of it. The genio-hyoid muscle occupies the antero- 
inferior part of the region; and the anterior part of the 
genio-glossus is seen in the interval between the genio-hyoid 
and the hyo-glossus. 

On the surface of the hyo-glossus, the lingual and hypo- 
glossal nerves, the connecting loop between them, the deep 
portion of the submandibular gland, with the duct, and the 
submandibular ganglion, are to be dissected. The Angual 
nerve occupies the highest level, and passes forwards over 
the muscle near its insertion into the tongue. The hypoglossal 
nerve, with its vena comitans and sometimes another lingual 
vein, crosses the muscle close to the hyoid bone; and the 
submandtbular duct and the deep part of the gland occupy an 
intermediate place. Although the submandibular ganglion is 
very small, its relations are so precise that it is very easily 
found. Seize the lingual nerve and dissect carefully in the 
interval between it and the submandibular duct, and you will 
expose the ganglion and its roots and branches of distribution 
(Fig. 75). 

In front of the hyo-glossus, on the genio-glossus, the sxé- 
lingual gland and its artery of supply will be seen. 

If the stylo-hyoid and the posterior belly of the digastric 
are displaced backwards, certain structures will be seen pass- 
ing under cover of the posterior margin of the hyo-glossus 
muscle. They are :—(1) the glosso-pharyngeal nerve im- 
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mediately below the stylo-glossus muscle ; (2) the stylo-hyoid 
ligament, a little lower down ; and (3) the lingual artery, close 
to the hyoid bone (Fig. 75). 


Dissection.—Define and clean the structures on the surface 
of the hyo-glossus and genio-glossus. Trace the siylo-glossus 
backwards to its origin from the styloid process, taking care 
of the branches of the facial artery that ascend in relation to 
it. Identify the stylo-pharyngeus—a slender muscle which lies 
below and behind the stylo-glossus. Secure the glosso-pharyngeal 


. Stylo-glossus 











\\ Stylo-pharyngeus 
Deep part of submand. gland pulled backwards 
\ Glosso-pharyngeal N. Submandibular ganglion 
~ Submandibular duct 
Cut edge of mucous membrane 
Sublingual gland 
Sublingual artery 


Stylo-hyoid lig. 





NG 
NN 









Lingual N. 


Genio- 
, glossus 


Genio-hyoid 









Lingual artery 3 Lingual artery 


Middle constrictor Hypoglossal ne 
Suprahyoid artery 


rveé 


Fic. 75.—Dissection of Submandibular Region. 


nerve, which curves forwards across the stylo-pharyngeus, and 
trace the nerve forwards till it disappears under the hyo-glossus 
(Fig. 75). At the same time, find and trace the stylo-hyotd liga- 
ment. Define the upper edge of the middle constrictor, which is 
superficial to the stylo-pharyngeus ; and then define the antero- 
inferior part of the superior constrictor, which is on a deeper 
plane and higher up. 

Hyo-Glossus.—The hyo-glossus is a quadrate, flat muscle 
which arises from the whole length of the greater cornu of 
the hyoid bone and also from its body. Its fibres pass 
upwards to be inserted into the posterior half or more of the 
side of the tongue, medial to the stylo-glossus. 

It is supplied by the Aypoglossal nerve. It helps to depress 
the tongue and enlarge the cavity of the mouth in sucking. 

111—138 b 
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Stylo-Glossus.—This muscle is an elongated fleshy slip 
which takes origin from the styloid process near its tip, and 
from the adjoining part of the stylo-hyoid ligament. It 
passes downwards and forwards, and is inserted into the 
whole length of the side of the tongue, decussating with the 
fasciculi of the hyo-glossus muscle. It pulls the tongue back- 
wards and upwards during swallowing; and its nerve of 
supply is derived from the Aypoglossal nerve. 

Genio-Hyoideus.—The genio-hyoid is placed close to the 
median plane, in contact with its fellow. It is a short muscle 
which arises from the lower genial tubercle, and extends 
downwards and backwards to gain insertion into the body 
of the hyoid bone. It is supplied by the hypoglossal nerve. 
It pulls the hyoid bone upwards and forwards. 

Submandibular Duct (Ductus Submaxillaris).—The duct 
of the submandibular gland emerges from the medial surface 
of the gland, and proceeds forwards and upwards to gain the 
floor of the mouth, where it opens, by a small orifice, on the 
summit of a little elevation called the sublingual papilla 
placed at the anterior end of a ridge of mucous membrane 
called the sublingual fold. These structures can be seen in 
the floor of the living mouth, and can be felt by the tip of 
one’s own tongue. 

The duct lies at first on the hyo-glossus under cover of the 
mylo-hyoid (from which it is separated by the deep part of the 
gland), with the lingual nerve above it and the hypoglossal 
nerve below. It next passes on to the genio-glossus, where the 
sublingual gland separates it from the mylo-hyoid, and the 
lingual nerve twists round it—crossing it superficially from 
above downwards at the anterior border of the hyo-glossus, 
and then passing upwards deep to it. 

The wall of the duct is much thinner than that of the 
parotid duct. Make a small opening in it, and pass a fine 
probe or bristle along it into the mouth. 

Sublingual Gland.—The sublingual gland lies in the 
floor of the mouth, and is the smallest of the three large salivary 
glands. It is almond-shaped—about an inch and a half long— 
and its relations are very definite. Its upper border is covered 
with the mucous membrane of the floor of the mouth, 
and raises it up as the ridge called the sublingual fold (Figs. 
76, 105). Medially, it rests on the genio-glossus; and the 
submandibular duct and lingual nerve lie between it and 
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the muscle. JLatevally, it lies against the deep surface of the 
mandible immediately lateral to the symphysis and above the 
mylo-hyoid line. Be/ow, it is supported by the mylo-hyoid 
muscle. Its anterior extremity reaches the median plane 
above the anterior border of the genio-glossus, and is in con- 
tact with its fellow of the opposite side. 

Ducts.—Numerous small ducts (eight to twenty) proceed 
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from the gland, and open into the mouth on the summit of 
the sublingual fold. 

Vessels and Nerves.—The sublingual branch of the lingual 
artery is the chief arterial supply, but small branches of the 
submental artery pierce the mylo-hyoid muscle to reach it. 

Branches of the lingual nerve supply it; they contain 
sympathetic fibres and postganglionic parasympathetic fibres 
which come into the lingual nerve from the submandibular 
ganglion. 

Lingual Nerve.—lIn the dissection of the infratemporal 
fossa, the lingual nerve was seen passing downwards between 
the ramus of the mandible and the medial pterygoid muscle, 
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As it descends, it inclines forwards, and, after passing over 
the superior constrictor muscle of the pharynx at its origin 
from the posterior end of the mylo-hyoid line, it lies below 
and behind the last molar tooth (Fig. 71), between the mucous 
membrane of the mouth and the body of the mandible. At 
that point it is in danger of being hurt by the clumsy ex. 
traction of one of the lower molars, and there also it may be 
divided by the surgeon, from the inside of the mouth. In its 
further course the nerve keeps close to the side of the tongue, 
crossing the stylo-glossus and the upper part of the hyo- 
glossus and, beyond that, the submandibular duct. Its terminal 
branches are placed immediately under cover of the mucous 
membrane of the mouth, and can be traced as far as the 
tip of the tongue. 
The branches which proceed from the lingual nerve in the 
submandibular region are of two kinds—(1) twigs of com- 
munication ; (2) branches of distribution. 


1. Two or more to the submandibular ganglion. 
. One or two which descend along the anterior 
border of the hyo-glossus muscle to unite with 
the hypoglossal nerve. 


Twigs of 
Communication. | 


Branches 
of } 

Distribution | 
3 


mouth and gums. 
. A few twigs to the sublingual gland. 
. Branches to the tongue. 


2 
1. Slender filaments to the mucous membrane of the 
2 


The Jingual branches pierce the substance of the tongue, 
and then incline upwards to supply the mucous membrane 
over the anterior two-thirds of the organ. 

Submandibular Ganglion.—This small ganglion lies 
on the upper part of the hyo-glossus muscle, between the 
lingual nerve and the submandibular duct. In size, it is not 
larger than the head of a large pin; and, when freed from 
the surrounding areolar tissue, it will be seen to be suspended 
from the lingual nerve by two short branches. The posterior 
connecting twig is frequently replaced by two or three fila- 
ments which form the sensory and secretory (parasympathetic) 
roots of the ganglion, whilst the anterior connecting branch 
is a twig given by the ganglion to the lingual nerve. 


Like the other ganglia developed in connexion with the branches of 
the trigeminal nerve, the submandibular ganglion has three roots—viz., 
(1) a sensory root from the lingual nerve ; (2) a secretory parasympathetic 
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root derived from the chorda tympani branch of the facial nerves; and 
(3) a sympathetic root whose fibres arise in the superior cervical ganglion 
of the sympathetic trunk and come into the submandibular ganglion 
from the plexus around the facial artery. 

‘rom its lower border several minute twigs proceed to the subman- 
dibular gland and duct; twigs are distributed also to the sublingual 
gland (from the branch given by the ganglion to the lingual nerve) and 
to the mucous membrane of the mouth. 

The parasympathetic fibres are the only ones relayed in the ganglion ; 
the new fibres that arise in the ganglion and the sympathetic fibres con 
trol the salivary secretion of the submandibular and sublingual glands. 


Hypoglossal Nerve.—This nerve has been traced, in the 
dissection of the anterior triangle, to the point where it dis- 
appears under cover of the mylo-hyoid muscle (p. 158). It is 
now seen passing forwards on the hyo-glossus muscle above 
the hyoid bone and below the submandibular duct. At the 
anterior border of the hyo-glossus it gains the surface of the 
genio-glossus muscle, into the substance of which it sinks ; 
and finally it breaks up into branches which supply the 
muscular substance of the tongue. On the hyo-glossus muscle, 
it is accompanied by a vein from the tongue. 

The dranches which spring from the hypoglossal nerve in 
the region of the floor of the mouth are very numerous, and 
are distributed entirely to muscles. It supplies—(z) the stylo- 
glossus ; (2) the hyo-glossus ; (3) the genio-glossus; (4) the 
genio-hyoid ; and (5) the intrinsic muscles of the tongue. 

In addition, it communicates freely with the lingual nerve. 
The more apparent of the connexions take the form of one or 
more loops which lie on the lateral surface of the anterior part 
of the hyo-glossus. Other communications with the lingual 
nerve are effected in the substance of the tongue. 


Dissection.—Detach the hyo-glossus carefully from the 
hyoid bone, and throw it upwards, but do not divide the struc- 
tures which lie upon its superficial surface. Clean the structures 
exposed by its reflexion. 


PARTS EXPOSED BY THE REFLEXION OF Hyo-GLossus.— 
By the reflexion of the hyo-glossus muscle the following 
structures, which were already partly exposed, will be fully 
displayed :—-(1) the lingual artery and the veins which accom- 
pany it; (2) the dorsales linguz arteries and veins; (3) the 
posterior part of the genio-glossus; (4) the origin of the 
middle constrictor of the pharynx; and (5) the attachment 
of the stylo-hyoid ligament. 
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Genio-Glossus.—The genio-glossus is a flat, triangular 
muscle, the medial surface of which is in contact with its 
fellow. It arises by a short, pointed tendon from the upper 
genial tubercle, and its fleshy fasciculi spread out in a fan- 
like manner into the tongue, to be inserted into it throughout 
its whole length. The genio-glossus is supplied by twigs 
from the hypoglossal nerve. It can project the tip of the 
tongue forwards; and it can depress the whole organ in 
the act of sucking. 

Lingual Artery.—As this artery is now fully exposed, 
it can be conveniently studied as a whole at this stage. 

It springs from the front of the external carotid artery 
immediately behind the tip of the greater horn of the hyoid 
bone, and its general direction is forwards and upwards. At 
first it makes a bend (convex upwards) above the tip of the 
horn; it then runs forwards above the hyoid bone under 
cover of the hyo-glossus, and, thirdly, upwards along the 
anterior border of the hyo-glossus to the tongue, where it 
ends by becoming the deep artery of the tongue. 

Its first part extends from its origin to the hyo-glossus, and 
is fairly superficial in the carotid triangle, where it has been 
seen already. ‘This part lies on the middle constrictor of the 
pharynx, above the tip of the hyoid bone, and is covered only 
by the skin and fasciz and the hypoglossal nerve, which crosses 
the loop or bend of the artery. It gives off the suprahyoid 
artery, which runs forwards along the upper border of the 
hyoid bone, superficial to the hyo-glossus. 

The second part is the part under cover of the hyo-glossus. 
It lies first on the middle constrictor and then on the genio- 
glossus, and crosses the stylo-hyoid ligament superficially. 
It gives off two or more dorsales lingua arteries. They run 
upwards and backwards between the hyo-glossus and the 
genio-glossus, give branches to the muscular substance of 
the tongue and end in the mucous membrane of its pharyngeal 
surface and in the tonsil. 

The third part runs upwards between the genio-glossus 
and the anterior border of the hyo-glossus. It is crossed by 
the branches of the hypoglossal nerve and by the submandi- 
bular duct and the lingual nerve. Its branch is the subdingual 
artery, which runs upwards and forwards to the sublingual 
gland to supply it and neighbouring muscles. 

The deep artery of the tongue is the continuation of the 
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lingual artery. It enters the tongue about its middle, and runs 
forwards to the tip, separated only by the deep vein from the 
mucous membrane of the lower surface of the tongue near 
the frenulum linguz. Its course is tortuous to allow for the 
elongation of the tongue when protruded ; it gives numerous 
branches to the substance of the tongue. (In some descrip- 
tions, the deep artery includes the third part of the lingual.) 

Veins of the Tongue.—These veins are inconstant in 
their arrangement. The lingual artery, however, usually has 
two vene comttantes, which are joined by dorsales lingue 
veins ; and a vena comitans often runs backwards along the 
upper border of the hypoglossal nerve. But the chief vein is 
the profunda vein. It begins near the tip and runs backwards 
near the median line of the lower part of the tongue, and can 
be seen shining through the mucous membrane in the living 
tongue; it next descends along the anterior border of the 
hyo-glossus and then crosses the superficial surface of that 
muscle below the hypoglossal nerve. Alli these veins unite 
at the posterior border of the hyo-glossus to form the lingua! 
vein, which either joins the common facial vein or runs back- 
wards across the external and internal carotid arteries to 
join the internal jugular vein. 

Glosso-pharyngeal Nerve.—This nerve will be described 
when it is more fully exposed (p. 234). 

Stylo-Hyoid Ligament.—This is the last structure to be 
examined in this dissection. It is a fibrous cord which springs 
from the tip of the styloid process and passes downwards and 
forwards to be attached, under cover of the hyo-glossus muscle, 
to the lesser cornu of the hyoid bone. It may be a stout cord, 
or may be so slender that it escapes notice ; it isnot uncommon 
to find it partially ossified ; or it may assume a ruddy hue 
and contain muscular fibres. 


The dissectors will now return to the Neck and begin its 
deep dissection. Or, if they dissected the root of the neck 
before the parotid region, they will resume the deep dissection 
of the neck at p. 226. 


DEEP DISSECTION OF NECK 


The structures in this region are numerous and important. 
For the most part, they lie under cover of the sterno-mastoid 
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muscle, and therefore are not seen in either of the great 
triangles of the neck unless the sterno-mastoid is displaced. 
In the lower part of the neck, some of these structures are 
under cover of the infrahyoid muscles also; and, in the upper 
part, some of them are concealed by the parotid gland and 
the parts near it. 

The structures to be displayed include, in addition to some 
of the muscles attached to the vertebral column :— 


(1) The great vessels and nerves of | (4) The upper end of the thymus. 


the neck. (5) The trachea and cesophagus. 
(2) The thoracic duct. (6) The cervical pleura. ’ 
6 The thyroid and parathyroid | (7) The styloid process and its 
glands. muscles. 


Dissection.—lIdentify the sterno-hyoid, sterno-thyroid and 
superior belly of the omo-hyoid again. Push aside the sterno- 
mastoid and the omo-hyoid. Divide the sterno-thyroid near its 
lower end and turn it upwards to its insertion, preserving its 
nerve supply. Clear the fat from the front of the trachea, but 
preserve the inferior thyroid veins. Look amidst the fat for the 
upper ends of the two lobes of the thymus; they sometimes 
extend into the neck, and, though they resemble the fat, they 
are duller in colour, are firmer and are ensheathed in fascia. 

Remove the fascia from the thyroid gland, and clean the 
vessels that enter and leave it. Lift the lower part of the lobe 
of the gland, and clean the trachea and wsophagus and the 
recurrent laryngeal nerve, which lies in the groove between them. 
Dissectors of the left side will look carefully for the thoracic duct 
on the left border of the csophagus, and clean it. Identify the 
external laryngeal nerve again, and trace it to its termination. 
Clean the crico-thyroid muscle and the lower part of the inferior 
constrictor muscle. 


Thymus.—The thymus is one of the ductless glands, but 
in the adult it has little glandular substance and consists chiefly 
of fat and fibrous tissue. Its pair of lobes are two slender, 
elongated yellowish bodies that lie side by side in front of the 
pericardium and great vessels of the upper part of the thorax ; 
but their upper ends may extend into the neck in front of the 
trachea. (See Vol. IT.) 

Thyroid Gland.—The thyroid gland also belongs to the 
group of ductless glands. It is a highly vascular, solid body 
which clasps the upper part of the trachea and extends upwards 
for some distance on each side of the Jarynx. It is enclosed 
in a sheath of the pretracheal fascia, which is attached above 
to the arch of the cricoid and the oblique line of the thyroid 
cartilage; the gland moves therefore with the larynx in 
all its movements. It possesses also its own proper fibrous 
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capsule, which is continuous with the stroma of the gland. 
Between the sheath and the capsule, the arteries of supply 
ramify before they enter the gland substance, and the emerg- 
ing veins anastomose with one another to form a network from 
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FIG. 77.—Dissection of the Anterior Part of the Neck. The Right Sterno- 
Mastoid has been removed. 


which the various thyroid veins arise. It varies greatly in 
size in different bodies; and in women and children it is 
always relatively larger than in men. It has three well- 
marked subdivisions, viz., a pair of lobes joined across the 
median plane by the tsthmus. 

Each lobe is more or less conical in form. Its dase or 
lower end is at the level of the fifth or the sixth tracheal ring, 
near the medial end of the clavicle ; its apex rests against the 
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side of the thyroid cartilage. Its superfictal or lateral surface 
is full and rounded; it is covered by the sterno-thyroid, 
sterno-hyoid and omo-hyoid muscles, and is overlapped by 
the anterior border of the sterno-mastoid (Fig. 80). Its 
medtal surface is moulded on the parts upon which it lies, 
viz.—in its lower part, the trachea and cesophagus, and the 
recurrent laryngeal nerve between them; in its upper part, 
the cricoid and thyroid cartilages, the crico-thyroid and 
inferior constrictor muscles, and the external laryngeal nerve. 
Its postertor surface varies in width; it is related to the 
longus cervicis muscle, and it overlaps the common carotid 
artery. 

The isthmus is a band of varying width which lies under 
cover of the skin and fascize of the median line of the neck, on 
the second, third and fourth rings of the trachea, and is, 
therefore, nearer the lower than the upper ends of the two 
lobes. 


An additional lobe—the pyramidal lobe—is frequently present. It is 
an elongated slender process which springs from the isthmus on one or 
other fide of the median plane (more usually on the left side), and extends 
upwards towards the hyoid bone. It may be connected to the hyoid 
bone by fibrous tissue or by a narrow slip of muscular fibres called the 
levator glandule thyroidee. In some bodies, that little muscle has an 
attachment to the thyroid gland independently of the pyramidal lobe. 


Blood-Supply.—Note the great vascularity of the thyroid 
gland. Two pairs of large arteries, and, occasionally, an 
additional small artery, convey blood to its substance. At 
the apex of each lobe the superior thyroid artery divides 
into either two or three branches which supply the gland. 
The inferior thyrotd artery distributes its terminal branches 
to the basal portion and deep surface of the lobe. The 
inferior thyroid artery has not yet been dissected; it 
springs from the thyro-cervical trunk—a branch of the sub- 
clavian. The occasional artery is the ¢hyrvoidea ima—a 
branch of the innominate or, more rarely, of the left common 
carotid or the aortic arch. It ascends over the front of the 
trachea to reach the isthmus of the thyroid gland. The various 
thyroid arteries anastomose freely with one another on each 
lobe ; but, except for a branch that runs along the upper 
border of the isthmus, there is little anastomosis across the 
median plane. 

Three pairs of veins drain the blood from the gland— 
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superior, middle and inferior. They arise, in part, by tribu- 
taries which spring from a venous network on the superficial 
surface of the gland, but chiefly by branches which emerge 
from its substance through its deep surface. 

The supertor thyrotd vein arises near the upper end of the 
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Fig. 78.—Dissection of the Thyroid Gland and of the Parts in 
immediate relation to it. 


lobe, emerges from under cover of the sterno-thyroid and omo- 
hyoid muscles into the carotid triangle, and runs across the 
common carotid artery to join the internal jugular vein, or 
runs upwards alongside the superior thyroid artery and 
ends in the common facial vein. It receives tributaries 
that correspond in great measure with the branches of 
the superior thyroid artery. The mzddle thyrotd vetn is 
very short; it arises near the lower end of the lobe, and 
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passes across the common carotid to enter the internal 
jugular. The right and left inferior thyroid veins are close 
together. They arise from the network on the isthmus or 
from the downward continuation of that network, and descend 
over the front of the trachea into the thorax. Both trend to the 
right, and each usually ends in the innominate vein of its own 
side near the junction of the innominates ; but they may form 
one stem (Fig. 78) which ends in one or other of the 
innominates. On their way down, they receive tributaries 
from the larynx, trachea and cesophagus. 

Nerve-Supply.—The nerves are derived from the cervical 
ganglia of the sympathetic trunk and from the cardiac and 
laryngeal branches of the vagus. 


Dissection.—Divide the isthmus. Cut the vessels of one of 
the lobes and remove it. Examine the back of it, and note, 
towards the medial side, a longitudinal artery that connects 
branches of the superior and inferior thyroid arteries. Using 
fine-pointed forceps, look for the parathyroid glands immediately 
lateral to that anastomosing channel. 


Structure.—T he dissectors can obtain some indication of the 
special structure of the thyroid gland by examining sections of 
it with a hand-lens. It is made up of a large number of closed 
vesicles held together by a stroma or framework of delicate 
fibrous tissue, and filled with a semi-liquid collotd substance 
which is coagulated by preservatives. The vesicles vary 
greatly in size; they may normally reach a diameter of 
1 mm., and many of them are therefore visible to the naked 
eye. In some forms of goitre they are greatly enlarged 
owing to distension with accumulated colloid—a substance 
whose significance is not understood. The active principle 
of the thyroid secretion—an iodine compound known as 
thyroxin—ais a powerful stimulant of the metabolism of the 
body ; and, since accumulation of colloid is a sign of physio- 
logical sluggishness, it is probable that the active principle 
passes mainly into the veins of the organ without entering 
the colloid substance. 

Lymph-vessels.—The lymph-vessels are of special import- 
ance, for the colloid secretion of the vesicles is believed to be 
removed by them. They pass mostly to glands near at hand 
—on the surface of the thyroid gland itself, on the front and 
sides of the trachea and on the carotid sheath (deep cervical 
glands). Occasionally, one passes from the apex of the lobe 
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to a retro-pharyngeal gland ; another may descend into the 
thorax with the inferior thyroid veins to end in a mediastinal 
gland ; and others have been seen to end in the thoracic duct 
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F1G. 79.—Dissection showing the Thyroid Gland and the four 
Parathyroid Glands from behind. 


—or even directly in the internal jugular vein—without the 
intervention of a lymph-gland. 

Parathyroid Glands.—The parathyroids (two pairs) be- 
long to the system of ductless glands, and are important out 
of proportion to their small size, for their secretion is an 
important regulator of calcium metabolism. Each is of the 
size of a small flattened pea; and they are usually embedded 
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in the back of the capsule of the thyroid gland—the upper 
at the ‘middle of the lobe and the lower near its lower end 
(Fig. 79). The ‘superior parathyroid gland is more constant: 
in position than the inferior, for the ¢nferior parathyroid 
gland is developed in association with the thymus, and may 
be drawn down with the thymus—even into the thorax. The 
best guide to them is the inferior thyroid artery, from which 
each of them receives a small individual twig. Their colour, 
which is yellowish brown, is of value in distinguishing them 
from other small structures found on the back of the thyroid 
gland and sometimes mistaken for parathyroids—such as 


Trachea 


Thyroid gland 


Recurrent laryngeal nerve wae Sterno-thyroid 
Common carotid arte WAS s Beas 
ry Se 


Sterno-hyoid and 
aa Pag 
Int. jugular V. ss 
n jugu ar , tg as - a OP eee _ 













omo-hyoid 
Sterno-mastoid 


Vagus ~ as, a ' 
Inf. thyroid A.” >- layoeeal N 
nf. thyroid A.” 2's wi : aryngeal N. 
Vertebral vein ~ y v7, fo kay X Ce SPN Vertebral vein 





Vertebral artery ; CEsophagis tst thoracic vertebra 
Longus cervicis 


Fic. 80 —Transverse Section at the level of the First Thoracic Vertebra. 


lymph-glands, pellets of fat and detached portions of the 
thyroid gland. The parathyroid glands are clumps of cells 
divided into columns by sinusoidal blood-capillaries. 


Dissection.—Complete the cleaning of the trachea and 
esophagus, and examine their relations. 


Trachea and Gsophagus.—Both begin at the level of 
the cricoid cartilage in front of the sixth cervical vertebra. 
From that point they extend downwards and backwards, in 
front of the vertebral column, into the thorax. 

The trachea or windpipe is a wide tube kept constantly 
patent by the cartilaginous curved bars embedded in its walls. 
The bars are deficient posteriorly, and the posterior surface of 
the trachea is therefore flat. The trachea is continuous above 
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with the larynx; and, in the neck, it is in the median plane. 
The anterior relations of the trachea have already been fully 
discussed (p. 152). ostertorly, it rests on the gullet. A 
common carotid artery and a lobe of the thyroid gland lie 
on each side of it, the lobe being closely applied to its upper 
part. A recurrent laryngeal nerve ascends, on each side, in 
the angle between the trachea and cesophagus; and on the 
right side, the innominate artery is related to its lower part. 
The cesophagus or gu//ef is a tube, with thick muscular 
walls and narrow lumen, which extends from the pharynx 
to the stomach (Figs. 79, 80, 94, 95, 110). Inthe neck, it lics 
behind the trachea on the anterior longitudinal ligament of the 
vertebrz and overlaps the longus cervicis muscles. Its right 
side is related to the cervical pleura at the root of the neck, 
and to the thyroid gland and the common carotid artery at a 
higher level. On the /e/¢ s¢de, it is separated from the pleura by 
the subclavian artery and the thoracic duct; higher up, it is 
related to the thyroid gland and the common carotid artery. 
As it descends it inclines to the left and protrudes beyond 
the left side of the trachea (Figs. 80, 1108). Its left margin 
is therefore more closely related to the thyroid gland than the 
right margin and also is rhore accessible to the surgeon. 


The dissectors will now clean the vessels and nerves in the 
lower part of the neck and will expose the cervical pleura. 


Dissection.—Take away the fascial sheath from the common 
carotid artery and the lower part of the internal jugular vein, 
removing the fat and the lymph-glands at the same time. Separate 
the vein and artery, find the vagus nerve between them, and clean 
it. On the right side, find the recurrent laryngeal nerve, which 
springs from the vagus as it crosses the subclavian artery ; follow 
it round the subclavian artery and onwards to the groove between 
the trachea and cesophagus. On the left side, find the thoracic 
duct: look for it behind the common carotid and internal jugular 
vein and then in front of the subclavian artery. 

On both sides, clean the cervical part of the innominate vein, 
and secure the tributaries that enter it in the neck. On the right 
side, clean the small portion of the innominate artery that lies in 
the neck. 

The phrenic nerve has been found already on the surface of 
the scalenus anterior : trace it downwards till it disappears into 
the thorax. dhe: has 

Displace the internal jugular vein medially, avoiding injury 
to the thoracic duct (on left side) and to the vertebral vein, 
which is behind the internal jugular. Carefully remove the fat 
from the part of the subclavian artery exposed, and from the 
cervical pleura above and below the artery. Trace the internal 
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mammary artery, which runs downwards from the subclavian. 
Identify the thyro-cervical trunk, which springs from the front 
of the subclavian artery, and clean its three branches—the 
suprascapular, the transverse cervical and the inferior thyroid. 

Pull the scalenus anterior gently in a lateral direction and find 
the costo-cervical trunk, which springs from the subclavian at the 
medial margin of the muscle or behind it; follow the trunk 
upwards over the cervical pleura to the neck of the first rib. 

Displace the internal jugular vein laterally, and the common 
carotid artery medially—again avoiding injury to the vertebral 
vein, and, on the left side, to the thoracic duct. Clear away the fat 
from behind these vessels, and find the vertebral artery, which 
springs from the subclavian. Trace the vertebral artery upwards in 
front of the seventh cervical transverse process to the sixth process, 
where it disappears. Push the vertebral artery medially ; clear 
away the fat behind it, and find the anterior primary ramus of 
the eighth cervical nerve below the seventh transverse process, and 
the seventh nerve above it. 

Displace the common carotid artery laterally, and find the 
sympathetic trunk behind it. Trace the trunk upwards and 
downwards. Find its inferior cervical ganglion between the 
seventh transverse process and the neck of the first rib (partly 
tucked in behind the vertebral artery) and its middle cervical 
ganglion—a mere pin head—on the inferior thyroid artery near 
the sixth transverse process. 


Innominate Artery.—This great artery arises in the 
thorax from the arch of the aorta, passes upwards and to 
the right, and ends by dividing into the right subclavian and 
right common carotid arteries behind the upper margin of the 
right sterno-clavicular joint. A small portion of it is therefore 
in the neck. That portion is behind the joint, from which it 
is separated by the sterno-thyroid and sterno-hyoid muscles. 
The trachea is on its medial side, and the right innominate vein 
is lateral to it. Behind it, there is a quantity of fat which 
separates it from the pleura and the longus cervicis muscle ; 
and in that fat the right vagus nerve descends obliquely to 
reach the trachea. 

subclavian Artery.—The subclavian artery is the first 
portion of the great arterial trunk which carries blood for the 
supply of the upper limb and the lower and posterior parts 
of the brain. 

On the right side, it takes origin behind the sterno- 
clavicular joint as a terminal branch of the innominate artery. 
On the /eft side, it arises in the thorax from the aortic arch 
and ascends to enter the neck behind the sterno-clavicular 
joint. On each side, it takes an arched course laterally across 
the root of the neck, behind the scalenus anterior and on 
the front of the cervical pleura a short distance below its 
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summit. At the outer border of the first rib it becomes the 
axillary artery. 


For descriptive purposes, the artery is divided into three 
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Fic. 81.—Deep Dissection of Root of Neck on the Left Side to show the 
Cervical Pleura and the Relations of the Thoracic Duct. The sterno- 
mastoid and the infrahyoid muscles have been removed. 


parts. The first part extends from the origin of the vessel 
to the medial margin of the scalenus anterior; the second 
part lies behind that muscle; and the ¢hird part extends 


from its lateral border to the outer border of the first rib. 
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The ¢hird part has been dissected already, and is described 
on p. 55. 

First Part.—Owing to the difference of origin, the relations 
of the first portion of the subclavian artery are not the same 
on the two sides of the body. 

The first part of the right subclavian extends obliquely 
upwards and laterally, and at its termination at the medial 
margin of the scalenus anterior it has reached a point about 
half an inch above the level of the clavicle. It is placed very 
deeply. Anteriorly, it is covered by the skin, superficial fascia, 
platysma, deep fascia, and three muscular strata—viz., the 
sterno-mastoid, the sterno-hyoid, and the sterno-thyroid. 
Three veins and some nerves are in front of it :—At the medial 
margin of the scalenus anterior it is crossed by the internal 
jugular and vertebral veins; and the anterior jugular vein, 
as it passes laterally under cover of the sterno-mastoid, 1s 
separated from it by the sterno-hyoid and sterno-thyroid 
muscles. The nerves which cross in front of it are the vagus, 
a loop from the sympathetic (ansa subclavia), and, sometimes, 
cardiac branches of the vagus and sympathetic as they run to 
the thorax. The common carotid artery also is in front of it 
near its origin. 

The cervical pleura is both delow and behind the artery, 
separated from it by a thin fibrous sheet called the supra- 
pleural membrane. At the lower margin of the artery, 
the vagus gives off its recurrent laryngeal branch, which 
hooks round below it and ascends behind it. If the lung 
has been removed by the dissector of the Thorax, in- 
vestigate the lower and posterior relations from the thoracic 
side. 

The first part of the left subclavian ascends almost 
vertically from the aortic arch, and, when it reaches the root of 
the neck, it passes upwards and laterally to the medial margin 
of the scalenus anterior. The relations of the cervical part 
are slightly different from those on the right side. The 
same fascial and muscular layers, and the same nerves and 
veins, are in front of it. But in the root of the neck, the veins 
and nerves of both sides trend to the right; on the left side, 
therefore, they are more or less parallel to the part of the 
subclavian artery that ascends behind the sterno-clavicular 
joint. Three additional relations are established, viz., the 
phrenic nerve and the thoracic duct descend in front of it 
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near the scalenus anterior; and the left innominate vein is in 
front of it, behind the joint (Fig. 81). 

The left recurrent nerve hooks round the arch of the aorta, 
and lies to the medial side of the subclavian artery. 
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Fic. 82.—Diagram of Subclavian Arteries and their 
Branches. 


Second Part.—The second portion of the subclavian artery 
forms the highest part or summit of the arch, and rises above 
the level of the clavicle for half an inch to an inch. 

In that part of its course the vessel has not so many 
superficial relations. Antertorly, it is covered by—(1) skin ; 


(2) superficial fascia and platysma; (3) deep fascia; (4) 
1i—1l4e¢ 


216 HEAD AND NECK 


clavicular head of the sterno-mastoid ; (5) scalenus anterior. 
On the right side the phrenic nerve also is an anterior relation, 
but it is separated from the artery by the medial margin of 
the scalenus anterior. osteriorly and inferiorly, the vessel 
is in relation with the pleura—the suprapleural membrane 
intervening. 

Subclavian Vein.—The vein corresponds to the third and 
second parts of the artery. It lies at a lower level than the 
artery and on an anterior plane, and is separated from the 
second part by the scalenus anterior. It is described on p. 56. 
Note that the external jugular vein is its only tributary, and 
that veins which accompany branches of the subclavian artery 
therefore do not end in it, though the suprascapular and 
transverse cervical veins, by joining the external jugular, 
send thejr blood indirectly to it. 

BRANCHES OF SUBCLAVIAN ARTERY.—Four branches 
spring from the subclavian trunk (Fig. 82). Three take 
origin, as a general rule, from the first part of the artery, and 
one from the second part. They are: 


1. Vertebral. 


Troma he Inferior thyroid. 
fi 2. Thyro-cervical. Transverse cervical. 
rst part. 
| Suprascapular. 
3. Internal mammary, 
From the \ e. { Superior intercostal. 
second part. | Costo-cervical. \ Deep cervical. 


In many subjects, a branch of considerable size springs from the 
third part of the subclavian artery. Sometimes it proves to be the supra- 
scapular artery. More often, it takes the place of the deep branch of the 
transverse cervical artery and is then called the descending scapular artery, 
while the branch of the thyro-cervical trunk that does duty as the super- 
ficial branch of the transverse cervical is called the superficial cervical 
artery. 


Vertebral Artery.—This is the first branch of the sub- 
clavian. The right artery springs from the upper and back 
part of the subclavian near its origin ; the left arises opposite 
the upper part of the sterno-clavicular joint. 

Only a small portion of it is seen in the present dissection. 
It proceeds upwards, in the interval between the longus 
cervicis and the scalenus anterior muscles, and disappears into 
the foramen transversarium of the sixth cervical vertebra. It 
is placed very deeply behind the common carotid artery and 
its own vein; it is in front of the seventh cervical transverse 
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process and the eighth and seventh cervical nerves. The 
sympathetic trunk lies along its medial side ; and the inferior 
cervical ganglion, which is partly behind it, gives off branches 
that form a plexus around it. 

The inferior thyroid artery crosses in front of it immedi- 
ately below the sixth vertebra; and the thoracic duct crosses 
in front of the left vertebral artery a little lower down. 

Vertebral Vein.—The vein issues from the aperture in the 
transverse process of the sixth cervical vertebra. It passes 
downwards, antero-lateral to its companion artery, and behind 
the internal jugular vein, to open into the back of the in- 
nominate vein a little below its commencement. Near its 
termination it crosses the subclavian artery. It receives the 
deep cervical vein and the anterior vertebral vein and, 
occasionally, the first posterior intercostal vein. 

Thyro-Cervical Trunk.—This short, wide vessel arises 
from the front of the subclavian artery close to the medial 
margin of the scalenus anterior, and under cover of the internal 
jugular vein between the phrenic and vagus nerves. It breaks 
up almost immediately into three branches—viz., the inferior 
thyroid, the suprascapular, and the transverse cervical. 

The suprascapular an transverse cervical arteries are 
described on pp. 56, 57. 

Inferior Thyroid Artery.—The inferior thyroid artery 
takes a sinuous course to reach the thyroid gland. First, it 
ascends for a short distance along the medial border of the 
scalenus anterior and under cover of the internal jugular 
vein; then, at the level of the cricoid cartilage, it turns 
suddenly medialwards and passes across the vertebral artery, 
behind the vagus, the sympathetic trunk and the common 
carotid artery, to reach the middle of the posterior border 
of the thyroid gland. After giving off branches to the 
pharynx and larynx, it descends along the back of the gland, 
and ends in tracheal, cesophageal and glandular branches. 

The inferior thyroid artery is not accompanied by a vein. 
The infertor thyroid veins run downwards over the trachea, 
and are described on p. 208. 

The following are the branches of the artery :— 


1. Ascending cervical. 4. Tracheal. 
2. Inferior laryngeal. 5. Csophageal. 
' 3. Pharyngeal. 6. Glandular. 


7. Muscular. 
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The ascending cervical artery (Fig. 81) is a small but 
constant vessel which runs upwards, on the front of the 
transverse processes between the origins of the scalenus 
anterior and longus capitis, and gives branches to the muscles 
in front of the vertebral column. It gives off spinal branches 
also, which enter the vertebral canal upon the spinal nerves. 

The companion vein is called the anterior vertebral; it 
descends alongside the artery, and opens into the vertebral 
vein as it escapes from the sixth transverse process. 

The znferior laryngeal artery is a small vessel which accom- 
panies the recurrent laryngeal nerve to the larynx. 

The fracheal, esophageal, pharyngeal and muscular EES 
are small irregular twigs. 

One of the glandular branches ascends along the back of 
the lobe of the thyroid gland to anastomose with the superior 
thyroid ; it supplies the parathyroid glands on the way. 

Internal Mammary Artery.—This is a long artery 
which runs only a small part of its course in the neck. It 
arises from the lower surface of the subclavian near the 
medial border of the scalenus anterior, and runs downwards 
and medially to enter the thorax behind the first costal cartilage. 

In the neck, the artery lies on the pleura behind the medial 
partof the clavicle. The /e/¢ artery is behind the end of the sub- 
clavian vein and the beginning of the innominate. The righ 
artery is behind the internal jugular and innominate veins ; 
and the phrenic nerve crosses it, as it lies behind the innomin- 
ate, from lateral to medial side and usually in front of it. 

The artery is not accompanied by a vein in the neck, for 
the :nfernal mammary vein ends in the innominate vein at the 
inlet of the thorax. 

Costo-Cervical Trunk.—This trunk is a short artery 
that arises from the back of the subclavian near the medial 
margin of the scalenus anterior—the right trunk from the 
second part of the subclavian, the left sometimes from the 
first part. It arches upwards and backwards over the top 
of the pleura to reach the neck of the first rib, where it divides 
into the deep cervical artery and the superior intercostal 
artery. 

The deep cervical artery passes backwards and disappears 
from view between the transverse process of the seventh 
cervical vertebra and the neck of the first rib. It has been 
noticed already in the dissection of the back of the neck (p. 71). 
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The deep cervical vein is a large vessel. It joins the 
vertebral vein. 

The supertor tntercostal artery turns downwards, in front 
of the neck of the first rib, between the first thoracic nerve and 
the first thoracic ganglion of the sympathetic trunk. It gives 
a posterior intercostal branch to the first space and ends as the 
posterior intercostal artery of the second space (Fig. 82). 

If the lung has been removed, examine the trunk and the 
superior intercostal artery from the thoracic side. 

The first posterior intercostal vein ascends from the first 
intercostal space across the front of the neck of the first rib, 
and, curving downwards over the pleura, it usually passes 
behind the subclavian artery to end in the innominate vein. 

Innominate Veins.—The innominate veins are the wide 
vessels that collect the blood from the head and neck and the 
upper limbs. They receive blood also from the walls of the 
thorax, and even from the anterior wall of the abdomen. They 
lie partly in the neck and partly in the thorax; and they end 
by joining to form the superior vena cava opposite the lower 
border of the first costal cartilage behind the right margin of 
the manubrium sterni. They are devoid of valves. 

Each innominate vein begins in the neck below the sub- 
clavian artery, on the front of the cervical pleura, behind the 
medial part of the clavicle, and is formed by the union of the 
subclavian vein and the internal jugular vein. 

The right vein passes downwards and slightly medially 
to enter the thorax behind the first costal cartilage. It lies on 
the cervical pleura, with the phrenic nerve and the internal 
mammary artery between it and the pleura. It 1s behind the 
sterno-thyroid and sterno-hyoid muscles, and, farther forward, 
the clavicle and the costo-clavicular ligament. The innom- 
inate artery is medial to it; and the vagus lies in the fat 
behind the interval between those two large vessels. 

The left vein is much longer because it has to cross behind 
the upper part of the manubrium to meet the right vein. In 
the neck, it lies first behind the clavicle in front of the pleura 
and the internal mammary artery, and, next, behind the sterno- 
clavicular joint (from which it is separated by the sterno- 
thyroid and sterno-hyoid muscles) and in front of the phrenic 
and vagus nerves, the ascending part of the left subclavian 
artery and the common carotid artery. 

Tributaries in the Neck.—The right vein receives the 
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vertebral vein, the first posterior intercostal vein, and one or 
two lymph-trunks (p. 222). The left vein receives the verte- 
bral and first posterior intercostal veins, the thoracic duct, 
and usually one or two separate lymph-trunks (pp. 221, 222). 
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FIG. 83.—Deep Dissection of Root of Neck on the Left Side to show Cervical 
Pleura and the Relations of Thoracic Duct. 
Parts of the sterno-mastoid and the sterno-thyroid have been removed. 


Thoracic Duct.—The thoracic duct is the vessel by means 
of which the lymph from the greater part of the body is poured 
into the venous system. The maximum field of drainage is 
the left half of the body above the diaphragm and both halves 
below the diaphragm (excepting the upper part of the right 
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lobe of the liver and the upper right quarter of the anterior 
wall of the abdomen). The maximum is, however, seldom 
attained, for one or more of the three lymph-trunks that drain 
the upper part of each half of the body usually enter the 
veins directly—as explained below. The lymph from the small 
intestine is known as chy/e, and it gives a milky appearance 
to the contents of the thoracic duct, as it contains the fat 
absorbed from the food. 

The thoracic duct is a slender, thin-walled vessel—fre- 
quently mistaken for a vein. It ascends from the thorax into 
the root of the neck along the left margin of the cesophagus 
till it reaches the level of the seventh cervical vertebra—that 
is, about a finger’s breadth below the cricoid cartilage. There, 
it leaves the cesophagus and arches first laterally behind the 
carotid sheath and then downwards across the front of the 
subclavian artery to end by opening into the commencement 
of the left innominate vein, in the angle of junction of its 
subclavian and internal jugular tributaries. A valve of two 
segments guards its entrance. 


As the thoracic duct passes laterally, it is above the level of the sub- 
clavian artery and the pleura (but may be in front of the pleura—see 
Fig. 84). It crosses behind the common carotid artery, the vagus and 
the internal jugular vein, in front of the sympathetic trunk and the verte- 
bral vessels and the root of the inferior thyroid artery. Then, reaching 
the scalenus anterior, it bends downwards, in front of the transverse 
cervical and suprascapular arteries and the phrenic nerve; and, finally, 
passes off the scalenus anterior on to the subclavian artery. It may pass 
between the vertebral artery and vein instead of anterior to the vein. 

In the root of the neck, there are three other terminal lymph-trunks 
on each side—subclavian, jugular and mediastinal. The subclavian 
trunk drains the lymph from the upper limb; the jugular trunk trom its 
own half of the head and neck; and the mediastinal trunk from the 
lung, from the corresponding half of the mediastinum and (through its 
internal mammary tributary) from part of the anterior wall of the thorax 
and abdomen. 

These trunks are so slender that they are seldom, if ever, found in an 
ordinary dissection; and their mode of termination is very variable. 
They may all open separately into one or other of the great veins in the 
root of the neck, or they may unite together in a variety of ways. Their 
number may be increased by division of one of them, or by some of their 
tributaries ending independently—for example, the main efferent from the 
internal mammary lymph-glands may fail to join the mediastinal trunk. 
On the left side, the mode of ending is influenced, in addition, by the 
presence of the thoracic duct, which itself may break up into several 
divisions. The following statement may, therefore, be taken as indicating 
only what is probably the commonest arrangement of the trunks. 

On the left side, the jugular trunk ends in the thoracic duct, and the 
other two trunks may do s0 also; but the subclavian trunk often ends 
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in the subclavian vein, and the mediastinal trunk usually ends in the 
innominate vein. 

On the right side, the subclavian, jugular and mediastinal trunks 
usually have separate entrances into the subclavian, internal jugular and 
innominate veins, respectively. But it is not uncommon for the sub- 
clavian and jugular trunks to unite at the medial margin of the scalenus 
anterior above the subclavian artery. The resulting vessel is called the 
right lymphatic duct. It descends across the front of the subclavian 
artery to enter the innominate vein at its commencement. In rare cases 
the mediastinal trunk also joins the duct; and its internal mammary 
tributary may have independent entrance into the innominate vein. 
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Fic. 84.—Dissection showing the Relations of the Cervical Pleura 
(semi-diagrammatic). 


. Sterno-thyroid. | to. Thoracic duct. 

. Sterno-hyoid. 11. Internal jugular vein. 

. Apex of right pleural sac. 12. Internal mammary artery. 
Apex of left pleural sac. ' 13. Suprascapular artery. 

. Brachial plexus. 14. Subclavian artery. 
Subclavian artery. 15. External jugular vein. 

. External jugular vein. 16. Brachial plexus, 

. Scalenus anterior. | 17. Subclavian vein. 

» Subclavian vein. | 
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Cervical Pleura.—The pleural sac of each side, with 
the apex of the lung, bulges upwards into the root of the 
neck, and the dissectors should now examine the height 
to which it rises, and the connexions which it establishes. 
Its height, with reference to the first pair of costal arches, 
varies in different bodies. In some bodies it extends 
upwards for two inches above the sternal end of the first 
rib; in others, for not more than one inch. The differences 
depend on the degree of obliquity of the thoracic inlet. 
Posteriorly, the apex of the pleura is usually at the level of 
the neck of the first rib (Fig. 84). It forms a dome-like roof 
for each side of the thoracic cavity, and is strengthened by a 
fascial expansion called the suprapleural membrane. This 
membrane springs from the seventh cervical transverse 
process, and spreads over the pleura like a fan to be attached 
to the inner margin of the first rib. 

The cervical pleura is in relation with :— 


1. Scalenus anterior. 10. Vertebral vein. 

2. Scalenus medius. tr. Subclavian vein. 

3. Subclavian artery. | 12, Vagus nerve. 

4. Vertebral artery. ' 13. Phrenic nerve. 

5. Costo-cervical trunk. 14. Recurrent nerve, on the right 
6. Superior intercostal artery. | side. 

7. Internal mammary artery. 15. First thoracic nerve. 

8. Innominate vein. 16. First thoracic ganglion. 

g. First posterior intercostal vein. ; 17. Ansa subclavia. 


The scalenus medius is lateral to the dome of the pleura, 
and the scalenus anterior covers the antero-lateral part of it, 
separating it from the subclavian vein, which ends at the 
medial border of the muscle. Immediately above the vein, 
the subclavian artery crosses the dome below its summit. 
The vertebral artery ascends from the subclavian, and the 
vertebral vein is superficial to the vertebral and subclavian 
arteries. The zxfernal mammary artery descends from the 
subclavian, passes behind the zanominate vein, and, on the 
right side, is crossed, as it lies behind the vein, by the phrenic 
nerve, which passes usually in front of the artery, but some- 
times behind it. The first posterior intercostal vein arches 
forwards and downwards over the apex of the pleura. The 
costo-cervical trunk arches backwards from the subclavian 
and crosses the summit of the dome ; its superior intercostal 
branch descends behind the dome, between the first tnter- 
costal nerve on the lateral side and the first thoracic 
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sympathetic ganglion on the medial side. The vagus nerve 
descends in front of the medial part of the subclavian artery ; 
on the right side, its vecurrent laryngeal branch turns round 
the lower border of the artery, and the amsa sudclavia lies to 
the lateral side of the recurrent nerve. 

Common Carotid Artery.—The common carotid artery 
arises differently on the two sides. The right artery arises 
as a terminal branch of the innominate artery, behind the 
sterno-clavicular joint. The left artery arises in the thorax 
from the arch of the aorta, passes upwards and to the left, and 
enters the neck behind the left sterno-clavicular joint. 
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Fic. 85.—Transverse Section through the Neck at the level of upper 
part of the Thyroid Cartilage. 


From the sterno-clavicular joint each artery runs upwards, 
backwards, and slightly laterally to the level of the upper 
border of the thyroid cartilage, which is opposite the disc 
Yelaween the third and fourth cervical vertebrae ; it ends there 

by dividing into the internal and the externa) carotid arteries. 
brahegers it oe no other branches ; but, if it reaches a higher 
evel than the upper border of the thyroid cartilage, the 
superior thyroid . Bo; . 
from it. yrore’ OF the ascending pharyngeal may spring 
> a ect with the internal jugular vein and the vagus, 
: lal tube called the carosid sheath. The vein is on its 
ateral side, and may overlap it anterior] sitee ca 
eae orly. The vagus is in 
posterior part of the interval between the vessels 
Superficial Relations.—The part that lies above the level of 
the superior belly of the omo-hyoid has been seen already in the 
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dissection of the carotid triangle. It is covered by the skin, 
the superficial fascia and the platysma, the deep fascia and 
the anterior margin of the sterno-mastoid. It is crossed, 
immediately above the omo-hyoid, by the sterno-mastoid 
branch of the superior thyroid artery, and, at a little higher 
level, by the superior thyroid vein. 

In the lower part of its extent it lies more deeply. Its 
superficial relations are :—the skin and superficial fascia, the 
deep fascia and the sterno-mastoid ; the anterior jugular vein, 
crossing transversely, deep to the sterno-mastoid a little above 
the clavicle ; the omo-hyoid, the sterno-hyoid, and the sterno- 
thyroid muscles. Deep to the muscles, it is overlapped by the 
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FIG. 86.—Transverse Section through the Neck at the level of the 
Cricoid Cartilage. 


thyroid gland; the ansa hypoglossé and its branches are in 
front of its sheath ; and the middle thyroid vein crosses it to 
join the internal jugular vein (Fig. 59). At the root of the 


neck, the /¢/f artery is behind the sterno-clavicular joint— 
separated from the joint by the left innominate vein and the 
sterno-thyroid and sterno-hyoid muscles. 

Posterior Relations—The longus cervicis and longus 
capitis separate it from the cervical transverse processes. 
The sympathetic trunk lies lengthwise directly behind it, and 
the vagus is postero-lateral to it. The inferior thyroid artery 
crosses behind it, at the level of the cricoid cartilage ; the 
vertebral artery lies between it and the transverse process of 
the seventh cervical vertebra ; and at the root of the neck, 
the subclavian artery is postero-lateral to it. The recurrent 
laryngeal nerve crosses behind the righ/ artery immediately 
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above its origin ; and the thoracic duct turns laterally behind 
the /e/t artery, between it and the vertebral artery. 

Medial Relations.—The lower part of the artery is related 
medially to the trachea and cesophagus, and to the recurrent 
laryngeal nerve in the angle between them ; the upper part 
is related to the larynx and pharynx. The lobe of the thyroid 
gland lies either medial to the artery, separating it from the 
cesophagus, pharynx, trachea and larynx, or it forms a direct 
anterior relation (Figs. 86, 95). 


Carotid Sinus and Carotid Body.—The upper part of the common 
carotid artery and the root of the internal carotid are slightly dilated 
(Fig. 87). The dilated part is called the carotid simus, and is part of 
the mechanism that regulates blood-pressure. Distension of the sinus 
stimulates nerve-endings in its walls (which are more elastic than the 
adjacent parts of the arteries) and reflexly causes lowering of blood- 
pressure by vaso-dilatation. The carotid body is a small gland-like 
structure consisting of small cells arranged in clumps. It is placed on the 
deep surface of the carotid bifurcation; to expose it, twist the arteries 
round. It has been thought to be a gland of internal secretion. But 
it now seems that it is a specialised structure which responds to variations 
in the amount of CO, in the blood—increase of which excites it to cause 
reflex stimulation of respiration. The carotid sinus and body are both in- 
nervated by filaments of the glosso-pharyngeal nerve (‘‘ ramus caroticus ’’). 


VESSELS AND NERVES IN UPPER PART oF NECK 


If the parotid, infratemporal and submandibular regions 
have been dissected, the students will now continue the 
deeper dissection into the upper part of the neck. But if 
those regions have not been dissected, they will wrap up the 
neck carefully and pass to the parotid region, (p. 161), and 
will resume the dissection of the neck at this stage when 
they have completed the dissection of the submandibular 
region. 

Dissection.—The external carotid artery and its branches 
have been partly or wholly dissected already. Identify the 
branches again, and clean such as have not been fully traced 
already. Lift up the sterno-mastoid and establish the continuity 
of the part of the occipital eels Aah in the carotid triangle with 
the part in the back of the neck. Push the posterior belly of the 


digastric out of the way, and clean the part of the external carotid 
artery which it conceals. ; 


External Carotid Artery.—The external carotid artery 
is one of the two terminal branches of the common carotid, 
and is named ‘ external” because it is distributed to parts 
outside the skull. 
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It begins at the level of the upper border of the thyroid 
cartilage, runs upwards and backwards, and ends behind the 
neck of the mandible, opposite the lobule of the auricle, by 
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Fic. 87.—Diagram of Carotid System of Vessels in the Neck, with the 
Glosso-Pharyngeal, Vagus, Accessory, and Hypoglossal Nerves. 


dividing into the superficial temporal artery and the maxillary 
artery. Its lower part is anterior and medial to the internal 
carotid artery, and is comparatively superficial in the upper 
part of the carotid triangle ; next, it passes under cover of 


the posterior belly of the digastric and the stylo-hyoid muscle 
W—lig 
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and the lower part of the parotid gland. At the upper 
border of the stylo-hyoid it enters a deep groove in the 
parotid ; and leaves it to end between the gland and the 


neck of the mandible (Figs. 59, 88). —— _ 

Superficial Relations.—As it lies in the carotid triangle, it is 
covered by the skin, superficial fascia and platysma, branches 
of the anterior cutaneous nerve of the neck and the cervical 
branch of the facial nerve, and the deep fascia. Beneath the 
deep fascia, it is crossed superficially by the common facial 
and lingual veins and the hypoglossal nerve; at the upper 
part of the triangle it is crossed, from behind forwards, by 
the anterior branch of the posterior facial vein, and may be 
overlapped by the lower end of the parotid gland. After it 
leaves the carotid triangle it is overlapped by the angle of the 
mandible, and is crossed by the posterior belly of the digastric 
and the stylo-hyoid. Within the parotid gland, the posterior 
facial vein is superficial to it, and both vessels are crossed by 
branches of the facial nerve. 

Deep Relations.—In the carotid triangle, the pharynx is 
medial to it—with the external and internal laryngeal nerves 
intervening. The medial relations, at a higher level, will be 
seen to greater advantage at a later stage, when the styloid 
process is detached and displaced. They are the pharyngeal 
branch of the vagus, the stylo-pharyngeus, the glosso- 
pharyngeal nerve and the styloid process. Those structures 
lie to its medial side as they pass obliquely between it and 
the internal carotid, which has gradually attained a plane 
medial to that in which the external carotid lies, as well as 
posterior to it. 

In the whole of its extent the external carotid is accom- 
panied by numerous sympathetic nerve-fibres derived from 
the upper cervical sympathetic ganglion ; they constitute the 
external carottd plexus, which distributes offsets along all the 
branches of the artery. 

BRANCHES OF EXTERNAL CAROTID ARTERY.— These 


are -—— 


1. Ascending | from its" 5. Occipital \ which pass 

pharyngeal / medial side. 6. Posterior auricular f backwards. 
2. Superior thyroid ) which 7. Maxillary terminal 
3. Lingual pass 8. Superficial beaporsl) beaeaee 
4. Facial forwards. 


Several of these branches have been described already— 
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lingual, p. 202; factal, pp. 29, 193; superficial temporal, 
p. 18; maxillary, p. 173. 

Superior Thyroid Artery.—This artery arises, within 
the carotid triangle, from the front of the external carotid 
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Fic. 88.—Diagram of the External Carotid Artery and its Branches. 
The right half of the mandible is tilted up. 


close to its origin. It runs downwards and forwards, under 
cover of the omo-hyoid, sterno-hyoid and sterno-thyroid 
muscles, to the apex of the lobe of the thyroid gland, where 
it ends by breaking up into three terminal branches. 

The following branches proceed from it :— 


1. Infrahyoid. 4. Crico-thyroid. 
2. Superior laryngeal. 5. Unnamed muscular. 
3. Sterno-mastoid. 6. Terminal glandular. 


The infrahyoid artery is a small branch that runs along 
the lower border of the hyoid bone under cover of the thyro- 
hyoid muscle. 

Ar11—15 b 
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The superior laryngeal artery is a larger vessel (Fig. 71). 
It arises near the infrahyoid branch, and, associating itself 
with the internal laryngeal nerve, it pierces the thyro-hyoid 
membrane, enters the pharynx, and descends to the larynx. 

The sterno-mastotd branch is a small vessel which runs 
downwards and backwards across the carotid sheath, along 
the upper border of the superior belly of the omo-hyoid muscle, 
to reach the deep surface of the sterno-mastoid muscle. It is 
only a muscular branch, but is singled out for mention because 
it is a superficial relation of the common carotid artery. 

The crico-thyrotd artery is a slender branch that arises 
under cover of the sterno-thyroid muscle. It runs medially 
across the crico-thyroid muscle on to the crico-thyroid mem- 
brane, where it anastomoses with its fellow. It sometimes 
arises before the parent artery reaches the sterno-thyroid ; it 
may then run superficial to the insertion of the sterno-thyroid. 

The glandular branches supply the thyroid gland. 

Occipital Artery.—The occipital artery springs from 
the back of the external carotid artery at the same level as 
the facial. It takes the lower border of the posterior belly 
of the digastric muscle as its guide, and runs upwards and 
backwards under cover of the sterno-mastoid muscle and, 
generally under cover of the lower border of the posterior 
belly of the digastric, to reach the interval between the 
mastoid portion of the base of the skull and the transverse 
process of the atlas. Its further course has been seen in the 
back of the neck and the scalp (pp. 69, 19). 

The first part of the vessel crosses the internal carotid 
artery, the hypoglossal nerve (which hooks round it), the 
accessory nerve and the internal jugular vein (Fig. 59). 

The branches given off by the occipital artery in this 
region are :—(1) muscular twigs; and (2) a meningeal branch. 

The muscular twigs are given to the neighbouring muscles. 
The sterno-mastatd branches are the most constant. One of these 
arises as the hypoglossal nerve hooks round the artery; the 
other arises higher up and accompanies the accessory nerve. 

A meningeal branch runs up on the surface of the internal 
jugular vein, and enters the skull through the jugular foramen. 

Posterior Auricular Artery.—This small artery arises 
from the back of the external carotid above the level of the 
posterior belly of the digastric. In the first part of its course 
it is placed deeply, and runs upwards and backwards, between 
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the styloid process and the parotid gland, to reach the interval 
between the mastoid process and the back of the auricle. It 
then accompanies the posterior auricular nerve (p. 17). 
Besides twigs to muscles and to the parotid gland, it gives 
off the stylo-mastotd artery, which enters the stylo-mastoid 
foramen to be distributed in the interior of the temporal bone. 


Dissection.—Divide the posterior belly of the digastric 
immediately below its origin, and turn it downwards and 
forwards ; then, clean the stylo-pharyngeus muscle, taking care 
of the glosso-pharyngeal nerve, which turns round its posterior 
border. If necessary, in order to get at deeper parts, cut the 
occipital and posterior auricular arteries, but do not do so unless 
it is unavoidable. 

Pass to the posterior part of the thyro-hyoid interval, define 
the margins of the middle and inferior constrictors ; remove 
the fascia from the interval between these margins, and expose 
and clean a further piece of the stylo-pharyngeus. 


Stylo-Pharyngeus.—This is the longest of the three 
muscles that spring from the styloid process. It arises from 
the medial surface of the process close to its root, and extends 
downwards and forwards between the external and internal 
carotid arteries to gain the side of the pharynx, where it 
disappears under cover of the upper border of the middle 
constrictor muscle. Its fibres blend with those of the palato- 
pharyngeus under cover of the middle constrictor, and the 
two muscles are inserted into the posterior border of the 
lamina of the thyroid cartilage. It is supplied by the glosso- 
pharyngeal nerve. It lifts up the larynx during phonation 
and swallowing. 


Dissection.—Snip through the base of the styloid process 
with the bone-forceps, and throw it and the attached muscles 
downwards and forwards. The upper parts of the internal 
carotid artery and internal jugular vein are now exposed. 

Pull the internal carotid backwards and push the external 
carotid forwards. If small arteries are well injected, the ascending 
pharyngeal oy will be seen on the side of the pharynx. Follow 
it to the base of the skull, and clean also the upper part of the 
ascending palatine artery, which is described on p. 193. 


Ascending Pharyngeal Artery.—This is the first and the smallest 
branch of the external carotid, and springs from its medial side near its 
lower end. It runs upwards along the side of the pharynx hidden under 
cover of the carotid arteries. ; 

Its branches are :—(1) pharyngeal, to pharynx, pharyngo- panic 
tube, tonsil and palate; (2) muscular, to prevertebral muscles; (3) 
infertor tympanic, which accompanies the tympanic branch of the glosso- 
pharyngeal nerve to the middle ear; (4) meningeal, which enter the 
skull through the foramen lacerum, jugular foramen and anterior 
condylar canal. 
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LARGE VESSELS AND NERVES AT BASE OF SKULL.—The 
upper parts of the internal jugular vein and internal carotid 
artery have now to be cleaned, and also the last four cranial 
nerves after their emergence from the skull. It is a diff- 
cult dissection, for these structures are enclosed in dense, 
tough fascia, and it takes both care and patience to trace the 
nerves and their branches through it. Before beginning, look 
at the lower surface of the base of a skull and note the relative 
position of the three openings that transmit those structures 
—the carotid canal, the jugular foramen and the anterior 
condylar canal (hypoglossal canal). The internal carotid 
artery ascends into the carotid canal ; the jugular foramen is 
behind the canal, and transmits the internal jugular vein and 
three nerves in front of the vein—glosso-pharyngeal, vagus 
and accessory. The anterior condylar canal is medial to the 
jugular foramen. The hypoglossal nerve emerges through it, 
approaches the other nerves, and twists round the vagus— 
adhering to it. All four nerves are therefore close together, 
between the artery and the vein, near the base of the skull. 
They soon choose different routes. The accessory inclines 
backwards, either superficial or deep to the internal jugular 
vein. The glosso-pharyngeal inclines forwards, superficial to 
the internal carotid. The hypoglossal, at a lower level, curves 
forwards across the internal and external carotid arteries. 
The vagus descends vertically between the internal carotid 
artery and the internal jugular vein. 


Dissection.—The internal laryngeal nerve has been dissected 
already. Find it again. Trace it upwards to its origin from the 
superior laryngeal nerve, and trace that nerve up to its origin from 
the vagus. As you do so, keep a careful look out for the pharyn- 
geal branch of the vagus. It is very liable to injury. It arises 
near the laryngeal nerve, and passes downwards and medially 
across the internal carotid to reach the pharynx. 

The glosso-pharyngeal has been found already as it crossed the 
stylo-pharyngeus. Trace it upwards. Deal likewise with the 
hypoglossal and accessory nerves. Separate the nerves from one 
another, and look for communicating branches that connect 
them with one another and with the sympathetic trunk and the 
first cervical nerve, which lies behind the internal jugular vein. 
The vein, however, may be left undisturbed in the meantime. 

Pass to the internal carotid artery. Clean it. Lift it up and 
find the sympathetic trunk behind it. Identify the superior 
cervical ganglion of that trunk; it is a spindle-shaped body 
about an inch long ; look for slender branches that pass laterally 
from it to reach the upper cervical nerves behind the internal 
jugular vein. 


VESSELS AND NERVES AT BASE OF SKULL 233 


Define the margins of a prevertebral muscle, called the longus 
capitis, on which both artery and trunk lie. 


Internal Carotid Artery.—The internal carotid artery is 
one of the two terminal branches of the common carotid, 
and it begins, therefore, at the level of the upper border of 
the thyroid cartilage. From that point it proceeds almost 
vertically upwards to the base of the skull; there, it dis- 
appears from view by entering the carotid canal, through 
which it reaches the interior of the cranium. The cervical 
part alone comes under notice in the present dissection. 

Relations.—FPosterior to the internal carotid, there are 
the longus capitis and the sympathetic trunk. The vagus is 
postero-lateral; and so also are the glosso- pharyngeal, 
accessory and hypoglossal, near the base of the skull. 

The internal jugular vein is /a¢eral/, except near the skull 
where it becomes posterior. edially, the internal carotid is 
related to tHe constrictors of the pharynx, the ascending 
pharyngeal artery and the levator palati muscle. 

The structures that are superficial to it are very 
numerous. In the first part of its extent, it lies in the 
carotid triangle, and is therefore fairly near the surface. 
It 1s covered by the skin, platysma and fasciz, and is over- 
lapped by the sterno-mastoid muscle. It is crossed by the 
lingual and common facial veins, the occipital artery and its 
lower sterno-mastoid branch, and by the hypoglossal nerve. 
The descendens hypoglossi descends on its superficial surface. 

As it proceeds upwards, it passes under cover of the 
posterior belly of the digastric, the stylo-hyoid, the stylo- 
pharyngeus and the styloid process, which separate it from 
the parotid gland. Note that ¢hvee nerves and three arteries 
cross the vessel superficially, viz. :— 


. The hypoglossal nerve. ' 1, The lower sterno-mastoid branch 
‘ The pharyngeal branch of the | of the occipital artery. 
vagus nerve. | 2. The occipital artery. 
3. The glosso-pharyngeal nerve. | 3. The posterior auricular artery. 


The hypoglossal nerve, as already noted, crosses it in the 
carotid triangle ; the other nerves cross it under cover of the 
posterior belly of the digastric. The sterno-mastoid artery 
crosses it at the point where the hypoglossal nerve turns 
forwards ; the occipital artery at the level of the lower border 
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of the posterior belly of the digastric ; and the posterior auri- 
cular, at the level of the upper border of that muscle. 

The relationship of the external carotid artery to the 
internal carotid is a varying one. At first the external 
carotid is antero-medial to the internal carotid ; but it inclines 
backwards and soon comes to lie superficial to the internal 
carotid. The following structures intervene between the two 
vessels :— 


1. Styloid process. 3. Glosso-pharyngeal nerve. 
2. Stylo-pharyngeus muscle. 4. Pharyngeal branch of vagus. 
5. A portion of the parotid gland. 


Glosso-Pharyngeal Nerve.—The ninth cranial nerve is 
a mixed nerve. Its mofor fibres supply the stylo-pharyngeus ; 
its sensory fibres supply the mucous membrane of the middle 
ear, the pharynx and posterior third of the tongue and also 
the carotid sinus and carotid body ; its secretory fibres reach 
the parotid gland by a circuitous route. The motor and 
secretory fibres arise in the medulla oblongata. The sensory 
fibres arise in two small ganglia placed on the trunk of the 
nerve in the jugular foramen, and their central branches end 
in the medulla oblongata. 

Course and Relations.—The nerve is attached to the side 
of the upper end of the medulla oblongata. It leaves the 
skull through a notch on the margin of the jugular foramen 
below the internal auditory meatus—enclosed in its own 
sheath of dura mater; and, while in the jugular foramen, it 
communicates with neighbouring nerves. In the neck, it first 
descends between the internal jugular vein and the internal 
carotid artery, deep to the styloid process and the stylo- 
pharyngeus. Next, appearing at the posterior border of the 
stylo-pharyngeus, it passes, with that muscle, between the 
internal and external carotid arteries; at the same time it 
curves forwards across the superficial surface of the stylo- 
pharyngeus ; and it then runs onwards over the side of the 
pharynx to disappear under cover of the hyo-glossus, where 
it breaks up into terminal branches for the tongue, the tonsil, 
the soft palate and the epiglottis. 

Branches.—Besides the communicating and the terminal 
branches, it gives off the tympanic nerve, the stylo-pharyngeal 
branch and pharyngeal branches. 

The tympanic nerve is a very slender nerve that arises 
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immediately below the skull. It enters a small hole on the 
ridge between the carotid canal and jugular fossa, and ascends 
through a narrow canal to the tympanum. On the medial 
wall of the tympanum it breaks up to form the tympanic 
plexus. The plexus is joined by two minute carotico-tympanic 
nerves which arise in the carotid canal from the sympathetic 
plexus around the internal carotid artery. The tympanic 
‘plexus supplies the mucous membrane of the tympanum, 
the pharyngo-tympanic tube, the tympanic antrum and the 
mastoid air-cells ; and its sends a root to the lesser superficial 
petrosal nerve by which the secretory fibres are sent on the 
first stage of their course to the parotid gland. 

The nerve to the stylo-pharyngeus is a small twig which 
enters that muscle; the greater part of its fibres, however, 
are continued through the muscle to the mucous membrane 
of the pharynx. 

The pharyngeal branches are:—(1) One or two small 
twigs which perforate the superior constrictor to reach the 
mucous membrane of the pharynx. (2) A larger nerve which 
comes off higher up and passes with the pharyngeal branch 
of the vagus to the pharyngeal plexus; it divides into two 
or more branches, one of which sends filaments to the carotid 
sinus and carotid body (‘‘ ramus caroticus ’’). 

Vagus Nerve.—The tenth cranial nerve is a mixed 
nerve ; and, as its name ‘‘ vagus ”’ implies, it goes far afield, 
supplying structures from the inside of the skull to the ab- 
domen. Its motor fibres supply the heart, the respiratory 
system and a great part of the digestive system ; Its secretory 
fibres supply the glands in the alimentary canal, the liver, the 
pancreas and the kidney; its sensory fibres supply a part 
of the dura mater, a part of the skin of the external auditory 
meatus, and the lining membranes of the respiratory and 
digestive systems. The efferent fibres (motor and secretory) 
arise in the medulla oblongata. There are two gang/ia on the 
trunk of the nerve—one in the jugular foramen, and one 
immediately below the skull. The afferent (sensory) fibres 
arise in these ganglia; and their central branches end in 
the medulla oblongata. 

Course and Relations.—The vagus Is attached by a vertical 
row of roots to the side of the medulla oblongata. It passes 
through the middle compartment of the jugular foramen in 
company with the accessory nerve—both being included 
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within the same sheath of dura mater. In the neck, it 
pursues a vertical course, lying, at first, between the internal 
jugular vein and the internal carotid artery, and afterwards 
between the same vein and the common carotid artery, en- 
closed within the fascial sheath which envelops the vessels, 
but on a plane posterior to them, It has, therefore, practi- 
cally the same relations as those vessels. At the root of the 
neck, the 7zgh¢ vagus crosses in front of the subclavian artery, 
and then passes downwards and medially in the fat behind 
the innominate vessels to reach the right side of the trachea 
in the thorax. The /e/¢ vagus descends in front of the sub- 
clavian artery, and enters the thorax between the common 
carotid artery and the ascending part of the subclavian artery, 
behind the left innominate vein. 

Branches.—Numerous communicating twigs pass between 
the vagus and other nerves in the jugular foramen and below 
the base of the skull. The drzanches of distribution that arise 
in the head and neck are :—meningeal; auricular; pharyn- 
geal; superior laryngeal; cardiac; and, on the right side, 
recurrent laryngeal. As the vagus leaves the skull it is joined 
by the cranial part of the accessory nerve—z.e. the fibres that 
arise in the medulla oblongata—and these fibres pass into 
the pharyngeal, laryngeal and cardiac branches. 

The meningeal branch is a minute twig that arises in the 
jugular foramen and runs upwards to supply the dura mater 
in the posterior cranial fossa. 

The auricular branch is a slender (but not unimportant) 
filament that arises in the jugular foramen. It enters a small 
hole in the lateral wall of the jugular fossa, whence a tiny, 
horizontal canal conducts it to the tympano-mastoid fissure. 
It supplies the skin on the back of the external auditory 
meatus, and then pierces the cartilage of the meatus to supply 
the cutaneous lining of the lower half of the meatus and of the 
lower half of the tympanic membrane. 

The pharyngeal branch arises immediately below the skull. 
It passes downwards and forwards between the internal and 
external carotid arteries to the side of the pharynx, where it 
forms a large part of the pharyngeal plexus. It may be repre- 
sented by two branches. The pharyngeal plexus is a mesh- 
work of fine nerve-filaments that lies on the side of the 
pharynx in the fascia that covers the middle constrictor. It 
is formed of the pharyngeal branches of the vagus, glosso- 
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pharyngeal, and superior cervical ganglion of the sympathetic 
trunk. It contains a few minute ganglia. Its branches 
supply the muscles and mucous membrane of the pharynx ; 
and it sends a communicating branch to the hypoglossal nerve. 

The superior laryngeal nerve arises below the pharyngeal 
branch, and is much larger than that branch. It passes down- 
wards and forwards deep to the internal carotid artery, and 
soon divides into the internal and external laryngeal nerves, 
which have been seen already in the carotid triangle. 

The tnternal laryngeal nerve runs downwards and forwards 
on the side of the pharynx, deep to the carotid arteries; and 
then, passing off the middle constrictor, it reaches the thyro- 
hyoid membrane, where it is joined by the superior laryngeal 
artery. Together, they slip under the posterior border of the 
thyro-hyoid muscle, pierce the membrane, and run downwards 
between the membrane and the mucous lining of the pharynx 
to reach the larynx, where the nerve supplies the mucous 
lining down to the level of the vocal fold. 

The external laryngeal nerve is very slender. It gives 
branches to the inferior constrictor and ends in the crico- 
thyroid muscle. It runs downwards on the side of the 
pharynx deep to the carotid and superior thyroid arteries ; 
and, passing under cover of the sterno-thyroid muscle and 
thyroid gland, it slips off the inferior constrictor to enter the 
crico-thyroid—which is the only intrinsic laryngeal muscle 
that lies on the outside of the larynx and the only one not 
supplied by the recurrent laryngeal nerve. 

The cardiac branches that arise from the vagus in the neck 
are two soft, slender filaments seldom found unless unusual 
care is exercised. One arises in the upper part of the neck 
and one in the lower—the points of origin being inconstant. 
They descend with the vagus to the root of the neck. Those of 
the left side enter the thorax with the vagus. Those of the right 
side pass behind the subclavian artery to reach the thorax. 

The recurrent laryngeal nerve arises differently on the two 
sides. The righf nerve arises as the vagus crosses the first 
part of the subclavian artery ; it hooks round the subclavian 
artery and passes behind the common carotid to reach the 
groove between the trachea and cesophagus. The /ef¢ nerve 
arises in the thorax as the vagus crosses the arch of the aorta ; 
it hooks round the arch to reach the groove. 

In the neck, each recurrent nerve ascends in the groove 
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between the trachea and cesophagus, along the medial side 
of the lobe of the thyroid gland, and, passing posterior or 
anterior to the inferior thyroid artery, it disappears under 
cover of the lower border of the inferior constrictor muscle, 
and enters the larynx. 

Before the recurrent nerve reaches the larynx it gives off 
several branches :—(1) Cardiac branches arise near its origin ; 
(2) twigs to the trachea and cesophagus arise as it ascends 
between them; and (3) a few filaments are given to the 
inferior constrictor as it passes under cover of its lower 
margin. In the larynx, it supplies (@) all its intrinsic muscles 
except the crico-thyroid, and (4) the mucous membrane 
below the level of the vocal fold. 

Accessory Nerve.—The eleventh cranial nerve is purely 
motor. It has two roots—a cranial and a spinal. The fibres 
of the crantal root arise in the medulla oblongata, emerge 
through its side as a vertical row of bundles below the vagus, 
in line with the posterior roots of cervical nerves ; and they 
unite to form one stem. The fibres of the spinal root arise 
from the upper five cervical segments of the spinal cord. 
They emerge through the side of the cord as a row of bundles 
between the anterior and posterior roots of the upper cervical 
nerves. The row inclines backwards as it is traced upwards, 
and, at the upper end of the spinal cord, is very near the 
posterior root of the first cervical nerve. The bundles unite 
to form one or two cords which ascend through the foramen 
magnum, and join the cranial root. 

Course, Relations and Termination.—The united trunk 
descends through the jugular foramen in the same sheath 
of dura mater as the vagus. As the nerves leave the foramen, 
the two parts of the accessory nerve separate. The cranial 
part unites with the vagus and is distributed by its pharyn- 
geal, laryngeal and cardiac branches. 

The spinal part is the portion of the nerve encountered in 
the neck, and it supplies two muscles—the sterno-mastoid and 
the trapezius. It descends between the internal jugular vein 
and internal carotid artery, under cover of the styloid process 
and the posterior belly of the digastric, till it reaches a point 
about midway between the mastoid process and the angle of 
the mandible. It then inclines backwards across the upper 
angle of the carotid triangle, deep to the occipital artery and 
usually superficial to the internal jugular vein, and sinks into 
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the sterno-mastoid muscle. After supplying the sterno- 
mastoid, it emerges from the middle of its posterior border 
and then slants across the posterior triangle in the deep 
fascia of its roof to disappear under the trapezius, in which it 
ends. 

Hypoglossal Nerve.—The twelfth cranial nerve also is 
purely motor. It supplies the stylo-glossus, hyo-glossus, genio- 
glossus and the intrinsic muscles of the tongue. Certain of its 
branches supply other muscles—the genio-hyoid and the infra- 
hyoid muscles—but the fibres of those branches are brought 
into the hypoglossal nerve in the neck by a communicating 
branch from the first cervical nerve. 

Origin and Course.—The proper fibres of the hypoglossal 
nerve arise in the medulla oblongata. They emerge through 
the front of it as a row of rootlets which unite to form two 
roots. The two roots pass laterally, pierce the dura mater 
separately, enter the anterior condylar canal and unite at its 
external orifice to form the stem of the nerve, which descends 
into the neck. 

Examine the lower surface of the base of a skull. Identify 
the anterior condylar canal, occipital condyle, jugular fossa 
and carotid canal, and note the position of the nerve as it 
begins to descend into the neck. It is close to the lateral 
side of the joint between the atlas and the condyle (and is 
therefore liable to attack from disease of that joint); it is 
medial to the internal carotid artery and to the internal 
jugular vein and the three nerves that descend through the 
jugular foramen. But very soon it inclines laterally towards 
those two vessels, and, making a half-spiral twist round the 
vagus, it descends between the artery and the vein, under 
cover of the styloid process and the posterior belly of the 
digastric. At the lower border of the digastric it enters the 
anterior triangle of the neck; and its further course has 
been studied already (pp. 158, 201). . 

Branches.—(1) A meningeal branch (composed of fibres 
from C.1) arises in the anterior condylar canal and runs inwards 
to supply the dura mater around the foramen magnum. 
(2) Descendens hypoglossi (p. 158). (3) The nerve to the 
thyro-hyoid (p. 158). (4) A branch to the genio-hyoid. (5) 
Branches to the stylo-glossus, hyo-glossus and genio-glossus 
—#.e. to all the extrinsic muscles of the tongue except the 
palato-glossus (which is supplied through the pharyngeal 
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plexus by fibres of the accessory). (6) Terminal branches to 
the intrinsic muscles of the tongue. 

The hypoglossal nerve communicates with other nerves. 
The largest of these is a branch which enters it from the first 
cervical nerve. The fibres of that nerve form the meningeal 
and descendens branches and the nerves to the thyro-hyoid 
and genio-hyoid. 

Dissection.—The sympathetic trunk has been displayed 
already. Find the inferior cervical ganglion again. Push the 


vertebral artery laterally, display the ganglion more fully, and 
clean the branches that spring from it. 


Sympathetic Trunk.—The sympathetic trunk lies nearly 
vertically in the neck, medial to the vagus, behind the common 
and internal carotid arteries, on the longus cervicis and longus 
capitis muscles, opposite the roots of the transverse processes. 
Its lower part is close to the medial side of the vertebral artery. 
The inferior thyroid artery crosses it at the level of the cricoid 
cartilage; usually the artery passes medially behind the 
trunk, but sometimes in front of it or may even pass through 
it. A little lower down, the thoracic duct passes laterally 
across the front of the left trunk. 

The trunk ends superiorly in the superior cervical ganglion 
—1its continuation into the skull being called the internal 
carotid nerve. Inferiorly, it descends across the front of the 
neck of the first rib into the thorax. 

Ganglia and Rami Communicantes——Three ganglia are 
developed on the trunk in the neck—superior, middle and 
inferior. The ganglia send grey rami communicantes to the 
anterior primary rami of all the cervical nerves, but, unlike 
the thoracic ganglia of the trunk, they receive no white rami 
from the spinal nerves. There is considerable variability in 
the number of grey rami and in the number of cervical 
nerves connected with each-ganglion ; but the arrangement 
usually described is that the superior ganglion is connected 
with the upper four cervical nerves, the middle ganglion with 
the fifth and sixth, and the inferior ganglion with the seventh 
and eighth. The grey rami may pass by the easiest route— 
between muscles—to reach the cervical nerves, or they may. 
pierce the longus muscles or the scalenus anterior. 

Superior Cervical Ganglion.—This is the largest gang- 
lion of the trunk. It lies between the internal carotid artery 
and the longus capitis, opposite the second and third cervical 
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vertebrz. It is about an inch long and Is spindle-shaped— 
its lower end tapering into the trunk, its upper end taper- 
ing into its internal carotid branch. It has numerous 
branches :— 

(1) Communicating twigs connect it with the ninth, tenth 
and twelfth cranial nerves. 

(2) Grey ramt communicantes pass laterally behind the 
vagus to join the upper four cervical nerves behind the internal 
jugular vein. 

(3) The ¢nternal carotid nerve passes upwards with the 
artery and breaks up to form the zuternal carotid plexus 
around it. 

(4) The pharyngeal branch (or branches) passes medially 
to the side of the pharynx, communicates with the superior 
laryngeal nerve, and joins the pharyngeal plexus (p. 236). 

(5) The external carotid nerves run to the external carotid 
artery and form a plexus around it which sends secondary 
plexuses along its branches. 

(6) The cardiac branch is a long slender nerve. On the left 
side, it runs down along the common carotid artery into the 
thorax and ends in the superficial cardiac plexus. On the 
right side it descends along the common carotid to the root 
of the neck, and then, passing either in front of the subclavian 
artery or behind it, it runs in the fat behind the innominate 
artery to reach the trachea in the thorax; and it ends in the 
deep cardiac plexus. 

Middle Cervical Ganglion.—This ganglion is very small. 
It lies on the inferior thyroid artery, behind the common carotid, 
at the level of the cricoid cartilage. Its branches are :— 

(1) Grey rami communicantes pass laterally and backwards 
between the slips of origin of the longus capitis and scalenus 
anterior to join the fifth and sixth cervical nerves. 

(2) Dhyrotd branches accompany the inferior thyroid artery 
to the thyroid gland, and communicate with the external and 
recurrent larvngeal nerves. 

(3) The cardiac branch is a slender nerve that ends in the 
deep cardiac plexus. Qn the right side, it accompanies the 
superior cardiac nerve ; on the left side, it runs down between 
the subclavian and common carotid arteries to reach the 
trachea. 

(4) The ansa subclavia is a slender cord that descends to 
the front of the subclavian artery, loops round the artery and 
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The branches of the inferior cervical ganglion are :— 

(1) Grey ramt communicantes pass backwards to join the 
seventh and eighth cervical nerves above and below the 
seventh transverse process ; or they may run laterally to the 
scalenus anterior and pierce it before they join the nerves. 

(2) Fine filaments join branches of the ansa subclavia to 
form a subclavian plexus around the subclavian artery. 

(3) Larger filaments form a vertebral plexus around the 


vertebral artery. 
(4) A cardtac branch accompanies the middle cardiac nerve 


to the deep cardiac plexus. 


Dissection.—Clean the upper part of the internal jugular 
vein. Then, push the vein medially, and find the rectus capitis 
lateralis behind the vein, between the skull and the atlas. Clean 
the muscle and define its margins. At its medial margin, secure 
a slender nerve—the anferior ramus of the first cervical nerve. 
Trace that nerve downwards to its union with the second nerve ; 
then, trace the second to the third, and the third to the fourth, 
anh find the small branch that descends from the fourth to the 

th. 
Clean all those nerves carefully, and secure their branches ; 
and then define the attachments of the scalene muscles to the 
transverse processes. Finally, trace the lower cervical nerves 
and the first thoracic nerve as far medially as possible, dis- 
placing the scalenus anterior first medially and then laterally. 


Internal Jugular Vein.—This large vessel is the widest 
of the jugular veins, and is the longest vein in the neck. It 
begins in the jugular foramen as the continuation of the 
sigmoid sinus (which is continuous with the transverse sinus) ; 
it descends vertically in the neck along the lateral side of the 
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internal and common carotid arteries, enclosed with them and 
the vagus in the carotid sheath of fascia; it ends behind the 
medial part of the clavicle by uniting with the subclavian vein 
to form the innominate vein. In the lower part of the neck, 
both veins trend to the right. The left vein therefore overlaps 
the common carotid considerably, while the right vein recedes 
from it. 

Its commencement shows a considerable dilatation called 
the upper bulb of the jugular vein. The bulb is accommodated 
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Fic. 89.—Diagram of relation of parts in Right Jugular Foramen. 


in the jugular fossa of the skull, and its lumen is always patent 
because its walls are adherent to the margins of the fossa. At 
or near the lower end of the vein there is a valve of two or of 
three cusps. Immediately above the valve, there 1s a smaller 
dilatation called the Jower 5u/b, which is opposite the hollow 
between the two heads of the sterno-mastoid muscle near the 
clavicle. 

The right and left internal jugular veins are seldom of equal 
width—the right being usually the wider. Examine the inside 
of askull. Compare the transverse and sigmoid grooves of the 
two sides. The groove is wider on the side to which the 
superior sagittal sinus turns; and, on that side, the jugular 
foramen, fossa, vein and bulb are all wider than on the other. 
Look at the lower surface of the base, and, from the jugular 


fossa, gauge the size and position of the bulb; and note its 
ni—16a 
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relations to surrounding parts—carotid and anterior condylar 
canals, occipital condyle, jugular and styloid processes, stylo- 
mastoid foramen and external auditory meatus. 

Relations.—At its upper end, the vein is postero-lateral to 
the internal carotid, and is partly separated from it by the 
last four cranial nerves. As it descends, it assumes a more 
direct lateral relationship first to the internal carotid and then 
to the common carotid, and slightly overlaps them anteriorly. 
The vagus is still between the vein and the arteries, but 
rather on a posterior plane. 

The superficial relations of the vein in the upper part of its 
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Fic. 90.—Transverse Section through the Neck at the level of upper 
part of Thyroid Cartilage. 


extent are the styloid process, with the stylo-pharyngeus and 
stylo-hyoid muscles, and the posterior belly of the digastric, 
which separate it from the upper part of the parotid gland. 
In that part of its extent it is crossed superficially by two 
arteries and a nerve. They are:—the posterior auricular 
artery, running backwards and upwards along the upper 
border of the posterior belly ; the occipital artery, running 
backwards and upwards along the lower border of the muscle 
or under cover of it ; and the accessory nerve, running down- 
wards and backwards deep to the muscle and the arteries. At 
a slightly lower level it is crossed by a sterno-mastoid branch 
of the occipital artery. After escaping from the parotid and 
digastric, at the upper angle of the carotid triangle, it dis- 
appears almost at once under cover of the sterno-mastoid. 
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It is, however, separated from the sterno-mastoid by a number 
of structures :—(1) Numerous lymph-glands along its whole 
course. (2) The descendens cervicalis nerve, at the level of 
the thyroid cartilage. (3) The sterno-mastoid branch of the 
superior thyroid artery, the intermediate tendon of the omo- 
hyoid, and the nerve to the inferior belly of the omo-hyoid, 
at the level of the cricoid. (4) In its lower part, the anterior 
jugular vein, the sterno-hyoid and the sterno-thyroid muscles. 

Posteriorly, it lies first on the rectus capitis lateralis ; next, 
on the transverse processes, the muscles attached to them, 
the cervical plexus and its branches, the ascending cervical 
artery and the anterior vertebral vein; at a lower level, on 
the thyro-cervical trunk and its branches—overlapping the 
phrenic nerve and the scalenus anterior; and, finally, it lies 
on the vertebral vein, the subclavian artery and the pleura. 
The thoracic duct crosses behind the left vein in the root of 
the neck. 

Tributaries.—(1) The inferior petrosal sinus joins it at 
the jugular foramen ; (2) two or more pharyngeal veins from 
the plexus on the side of the pharynx pass either superficial 
or deep to the interna] carotid artery and join it in the upper 
part of the neck ; (3) the common factal, (4) the Angual and 
(5) the superior thyrozd join it in the carotid triangle ; (6) the 
middle thyroid vein joins it in the root of the neck; (7) it 
may receive the jugular lymph-trunk (p. 221). 

Cervical Plexus.—The cervical plexus is formed by the 
anterior primary rami of the upper four cervical nerves. It is 
situated in the upper part of the neck opposite a line drawn 
down the side of the neck from the root of the auricle to the 
level of the upper border of the thyroid cartilage. It lies be- 
hind the internal jugular vein and the deep fascia, on the front 
of the transverse process of the atlas and on the scalenus 
medius muscle. 

The four nerves concerned in the formation of the plexus 
appear above the corresponding vertebra, and they increase 
in thickness from above downwards. 

The anterior primary ramus of the first cervical appears at 
_ the medial margin of the rectus lateralis, descends over the 

front of the transverse process of the atlas and joins the second. 
The combined first and second pass downwards and laterally 
to join the third on the front of the scalenus medius ; and a 
communicating loop connects the third with the fourth. A 
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slender branch that descends from the fourth to the fifth 
connects the cervical plexus with the brachial. 

Branches.—They are communicating, cutaneous, and 
muscular. 


The communicating branches are:—(1) The grey rami 
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Fic. 91.—Diagram of the Cervical Plexus and the Ansa Hypoglossi. 


I, II, 111, 1V.—Anterior Primary Rami of the upper four cervical nerves. 


R. Branches to recti and longus capitis. C.C. Roots of descendens cervicalis. 
S.M. Branch to the sterno-mastoid. C.H. Communicating to hypoglossal. 


Note that the descendens hypoglossi and the nerves to the thyro- 
hyoid and genio-hyoid are derived from the communicating branch 
that passes from the first cervical to the hypoglossal. 


communicantes which the anterior primary rami of the upper 
four cervical nerves receive from the superior cervical ganglion. 
(2) A communicating branch from the first cervical to the 
hypoglossal. (3) Communicating branches from the second, 
third and fourth to the accessory. 

The cutaneous branches are described on pp. 46-48. They 
are the lesser occipital, great auricular, anterior cutaneous, 
and supraclavicular. 

The muscular branches are the phrenic, the descendens 
cervicalis, and numerous branches which are distributed to 
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the rectus capitis lateralis, the prevertebral, scalene, and inter- 
transverse muscles, the levator scapule, the sterno-mastoid 
and the trapezius. The phrenic nerve is the most important 
branch of the plexus since it is the nerve of supply to the 
chief muscle of respiration—the diaphragm. 

Phrenic Nerve.—The nerve of the diaphragm arises 
chiefly from the fourth cervical nerve, and additional roots 
spring from the third and the fifth. 

It begins on the scalenus medius at the lateral margin of 
the scalenus anterior, under cover of the sterno-mastoid, at 
the level of the upper border of the thyroid cartilage. It passes 
on to the scalenus anterior at once, and descends over the front 
of it between the muscular substance and the fascial covering 
—crossing the muscle from lateral to medial border. At the 
root of the neck, the 7#g// nerve passes off the scalenus anterior 
on to the pleura behind the innominate vein, and enters the 
thorax. The /ef¢ nerve leaves the scalenus anterior at a higher 
level and descends in front of the first part of the subclavian 
artery into the thorax. 

As the nerve lies on the scalenus anterior, it is under cover 
of the sterno-mastoid, at the lateral side of the internal jugular 
vein, and is overlapped by the vein. It is crossed by the 
inferior belly of the omo-hyoid, and the transverse cervical 
and suprascapular arteries (in that order from above down- 
wards) ; the left nerve is crossed also by the thoracic duct ; 
but all those structures are separated from the nerve by a thin 
but strong sheet of fascia. As the right nerve lies behind the 
innominate vein, it crosses the internal mammary artery from 
lateral to medial side, usually in front of the artery. 

The root from the fifth cervical nerve usually joins the 
phrenic trunk on the surface of the scalenus anterior, but it 
may descend into the thorax before it effects a junction—a 
point that has to be kept in mind in operations on the phrenic 
nerve. And this root may arise not directly from the fifth 
nerve but from the nerve to the subclavius. 


The descendens cervicalis nerve (from the second and third) is 
described on p. 158, and the branches to the levator scapule and to the 
trapesius (from the third and fourth) are described on p. 53. 

Twigs from the first nerve pass to the rectus capttss antertor and 
lateralis ; from the upper four to the dongus capitis ; from the second to 
the sterno-mastotd ; from all except the first to the sntertransverse muscles; 
and the /om us cervicts and the scalene muscles receive irregular branches 
from the lower six. . 
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The dissectors will now examine the rectus lateralis and 
the scalene muscles. 


Rectus Capitis Lateralis.—This small muscle arises from the 
transverse process of the atlas and passes upwards to be inserted into the 
jugular process of the occipital bone—z.e. the part immediately behind 
the jugular foramen. The internal jugular vein hes on its anterior surface, 
and the obliquus capitis superior on its posterior surface. The occipital 
artery and the posterior belly of the digastric are related to its lateral 
border, and the vertebral artery and the anterior ramus of the first cervical 
nerve to its medial border. It is supplied by that nerve ; and it tilts the 
head to its own side. 


SCALENE MuscLes.—The scalene muscles constitute the 
thick fleshy mass that extends from the cervical transverse 
processes to the upper two ribs. They are three in number, 
and are named, from their relative positions, antertor, medius, 
and posterior. 

They are supplied by twigs from the anterior primary rami 
of the lower five or six cervical nerves. Acting from below, 
they bend the neck sidewards and forwards; acting from 
above, they elevate the first two ribs in forced inspiration. 

Scalenus Anterior.— This is a well-defined muscle 
which is separated from the scalenus medius by the roots 
of the brachial plexus and the subclavian artery. It arises 
from the anterior tubercles of the transverse processes of the 
third, fourth, fifth and sixth cervical vertebrz, and, tapering 
slightly as it descends, it is inserted into the scalene tubercle 
and upper surface of the first rib between the grooves for the 
subclavian artery and vein (Fig. 92). 

Relations——The scalenus anterior is related to a large 
number of structures in the root of the neck, and, as the 
muscle is easily recognised, it is a guide to them. 

The upper part of its anterior surface is concealed by the 
sterno-mastoid, and the lower part by the clavicle. The 
common carotid artery ascends along its medial border. 
Between it and the sterno-mastoid there are :—(1) the internal 
jugular vein ; (2) the inferior belly of the omo-hyoid ; (3) the 
phrenic nerve ; (4) the transverse cervical and suprascapular 
arteries, passing backwards and laterally, superficial to the 
phrenic nerve ; and (5) the anterior jugular vein. The sub- 
clavian vein lies between it and the clavicle. 

Its postertor surface is in relation, above, with the tips of 
the lower cervical transverse processes, and below, with the 
apex of the pleura, the second part of the subclavian artery, 
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and its costo-cervical branch. The /ateral border touches the 
roots of the brachial plexus; and the medial border is in 
relation with the thyro-cervical trunk, the inferior thyroid 
artery and its ascending cervical branch (Figs. 81-84). 
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FG. 92.—Muscle-Attachments to Upper Surface ot 
First Rib and Outer Surface of Second Rib. 


A, First rib; B, Second rib. 


Scalenus Medius.—The scalenus medius is much larger 
and more powerful than the scalenus anterior. It springs 
from the posterior tubercles of all the cervical transverse 
processes (with the occasional exception of the first), and it 
is inserted into a rough, oval impression which marks the 
upper surface of the first rib between the tubercle of the rib 
and the groove for the subclavian artery (Fig. 92). 

Relations —It forms part of the floor of the posterior 
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triangle of the neck. Its superficial] surface is in relation 
with the brachial plexus and the third part of the subclavian 
artery. Its posterior border touches the levator scapule ; 
and the nerve to the rhomboids and the deep branch of the 
transverse cervical artery pass between it and that muscle. 
The upper two roots of the nerve to the serratus anterior 
pierce the substance of the muscle; and the lower part of 
its anterior border is in relation with the apex of the pleura. 

Scalenus Posterior.—This small muscle is generally 
inseparable, in its upper part, from the scalenus medius. It 
springs by two or three slips from the transverse processes 
of the lower cervical vertebre, and is inserted into the upper 
border of the second rib, behind the large rough area which 
marks the origin of the serratus anterior (Fig. 92). 

Structures Under Cover of the Sterno-Mastoid.— 
The deep dissection of the neck is now completed, and the 
dissectors should review the relative positions of the structures 
exposed—replacing the sterno-mastoid from time to time, and 
noting their relations to it also. 


Upper part of splenius capitis. 
Posterior part of posterior belly of digastric. 
Muscles! Origins of longus capitis, levator scapule and scalenus 
Rectus capitis lateralis. [medius. 
|Ssise anterior. 
Parts of the omo-hyoid, sterno-hyoid and sterno-thyroid. 


First and second parts of subclavian (separated by muscles). 
Thyro-cervical trunk and inferior thyroid (separated from 
sterno-mastoid by internal jugular vein). 
Arteries Suprascapular and transverse cervical. 
Common carotid (partly separated by muscles). 
Sterno-mastoid branch of superior thyroid. 
[Lowe parts of internal and external carotid. 
Occipital and its sterno-mastoid branch. 
Internal jugular. 
| Branavea part of anterior jugular. 
Occasionally, the lowest part of external jugular. 
Cervical plexus (separated by internal jugular vein). 
{ Branches of cervical plexus. 
|gaeus (separated by internal jugular vein). 
Sympathetic trunk (separated by carotid arteries). 
Numerous lymph-glands, 


Veins 


Nerves 


Thoracic duct. 
Thyroid gland (separated by muscles). 
Cervical pleura (separated by various structures). 


Other 
Structures 


Cervical Fascia.—At various stages of the dissection, the 
deep fascia of the neck has been referred to, and parts of it 
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have been described. The students are now at the stage 
when they can review the cervical fascia as a whole, and 


understand its connexions more fully. 


In the dissection of the neck, students often suffer 
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Digastric muscle (posterior belly) 


Fic. 93.—Dissection to show the structures under cover of Sterno-Mastoid. 


The outline of the Sterno-Mastoid is indicated by the thick black broken 
lines. The greater part of the Internal Jugular Vein has been removed 


to display the parts subjacent to it. 


1. Internal carotid artery. 13. Sterno-hyoid muscle. 

2. External carotid artery. 14. Common carotid artery. 

3. Anterior facial vein. 15. Vagus nerve. ; 

4- Submental vessels. 16. Internal jugular vein. 

5- Submandibular gfand. 17. External jugular vein, 

6. Anterior belly of digastric muscle. 18. Subclavian vein below supra-scapular 
E la se r g ree 

8. Superior laryngeal artery and interna 19. Subclavian artery. : 

laryngeal herve. ss ne Omo-hyoid madacle (inferior belly). 

9. Superior thyroid artery. ar. Nerve to serratus anterior. . 
1o. Upper end of thyroid gland. 22. First serration of serratus anterior 
r1. Ansa hypoglossi. muscle. 


12. Sterno-thyroid muscle. 23. Trapezius muscle. 
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disappointment in that they do not find the layers of fascia 
that are described. All fascial layers are due to stress or 
strain on the primitive areolar tissue in which the organs 
(muscles, glands, etc.) are originally embedded. The result 
of the stress or tension is the conversion of planes of areolar 
tissue into lamelle of fibrous tissue which ensheath the 
muscles and other organs; but these lamellz are so inter- 
mingled with fat that their demonstration in an ordinary 
dissection is difficult. 

The portions of the cervical fascia to which different names 
have been given are the investing fascia, the prevertebral 
fascia, the pretracheal fascia, the bucco-pharyngeal fascia, 
the carotid sheath and the suprapleural membrane. Besides 
these, there are the fascia of the scalenus anterior, the sheet 
that covers the floor of the posterior triangle, the layer that 
envelops the infrahyoid muscles and the sheaths that invest 
the deep muscles in the back of the neck. 

The sheaths of the retro-vertebral muscles require little 
more than mere passing mention. They separate the muscles 
of the back of the neck from one another ; they are attached 
to the bones that give attachment to the muscles; small 
vessels run in them before entering the muscles ; and so do the 
branches of the posterior primary rami of the cervical nerves. 

The prevertebral fascia clothes the rectus capitis lateralis 
and the prevertebral muscles—longus cervicis, longus capitis 
and rectus capitis anterior. Superiorly, it is attached to the 
base of the skull. Inferiorly, it extends down over the longus 
cervicis to the third thoracic vertebra and fuses with the 
anterior longitudinal ligament and the periosteum of the 
vertebral bodies. Laterally, at the tips of the transverse pro- 
cesses, it is continuous with the fascia that covers the scalenus 
anterior and the fascia of the upper part of the floor of the 
posterior triangle. 

The fascia of the scalenus anterior ensheaths the muscle ; 
the part on its anterior surface is a very definite layer, and it 
is to be noted that the phrenic nerve lies between it and the 
muscle. At the lateral border of the muscle, the looser, areolar 
tissue on the front of this layer is prolonged, laterally and 
downwards, as a thin, indefinite layer over the subclavian 
artery and the brachial plexus, into the axilla. 

The fascia of the floor of the posterior triangle covers the 
portions of the splenius capitis, levator scapule and scalenus 
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medius that appear in the triangle. Medially, it is attached 
to the transverse processes, and its upper part is also con- 
tinuous with the prevertebral fascia; postero-laterally, it is 
continuous with the sheaths of the deep muscles of the back 
of the neck. Superiorly it is attached to the superior nuchal 
line. Inferiorly, it follows the scalenus medius to the first 
rib, where it is continuous with the fascia of the serratus 
anterior. It therefore passes behind the brachial plexus ; 
and its looser, more superficial part is prolonged into the 
axilla to form the 
posterior wall of the 
axillary sheath. 

The investing 
fascia ensheaths the 
neck as awhole; and, 
except at the upper 
part of the posterior 
triangle, it is a dis- 
tinct layer with 
definite connexions. 

Anteriorly, the 
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[sthmus of thyroid gland 1 


Cae 
eee 


fasciz of the two Prevertebral fascia jy 
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and they are adher- h, 

ent to the body and Mediastinal tissue, 


greater horns of the 

hyoid bone. As the 

fascia is traced back- FiG. 94.—Diagram of Cervical Fascia in 
Sagittal Section. 

wards round the 

neck, it splits to enclose the sterno-mastoid, and again to 

cover both surfaces of the trapezius. The layers that 

enclose the trapezius are attached, in the median line, to 

the ligamentum nuche, while, inferiorly, they extend down- 

wards into the back of the trunk. 

In the lower part of the side and front of the neck, the 
two layers remain separate below a line drawn from the 
cricoid cartilage to the trapezius near the clavicle. The 
superficial layer is attached to the front of the upper part 
of the manubrium and to the upper surface of the clavicle. 
The second layer extends downwards to be attached to the 
back of the manubrium and to the lower border of the back 
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of the clavicle, where it is continuous with the fascia on the 
back of the subclavius ; it is a distinct sheet where it clothes 
the deep surface of the sterno-mastoid, but beyond the borders 
of that muscle it is loose and indefinite, except where it fuses 
with the sheet that invests the infrahyoid muscles and borrows 
definiteness from it. The space between those two layers 
of the investing fascia is filled with loose, fatty tissue and 
certain other structures :—The part lateral to the sterno- 


Capsule of thyroid gland 
First layer of deep fascia } 
Thyroid gland emt 
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Carotid 


mastoid contains a portion 
of the external jugular vein 
and the end of the transverse 
cervical vein ; and the supra- 
scapular vessels lie in that 
plane, between the clavicle 
The 


sheath Seq and the second layer. 


part between the right and 
left sterno-mastoids is called 
the suprasternal space; it 
contains the venous jugular 
arch and the interclavicular 
ligament. 

Superiorly. the investing 
fascla is attached to the 
superior nuchal line and the 
mastoid temporal bone. In 
front of that its chief attach- 
ment is to the lower border 
of the mandible ; but its con- 
nexions are complicated again 
by the splitting into two layers. In front of the mastoid 
temporal, its two layers ensheath the parotid gland. The 
layer prolonged upwards to cover the gland superficially is 
attached posteriorly to the external auditory meatus, 
superiorly to the zygoma and its roots, while, anteriorly, 
it fuses with the fascia on the masseter muscle. The deeper 
layer is very thin. It clothes both of the deep surfaces of 
the parotid gland—the postero-medial surface and the antero- 
medial, It is adherent to the posterior border of the mandible 
and to the styloid process, and is attached, superiorly, to the 
tympanic plate. The portion between the styloid process and 
the posterior border of the mandible gives attachment to some 
of the fibres of the stylo-glossus. As a result of the tension 
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FiG. 95.—Diagram of Cervical 
Fascia in Transverse Section at 
the level of the Thyroid Gland. 
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put upon it by that muscle, it is thicker than the rest of the 
deep portion of the sheath, and is given the name sty/o- 
mandtbular ligament; it separates the lower part of the 
parotid gland from the submandibular gland and the medial 
pterygoid muscle. 

Lastly, as the fascia extends upwards from the hyoid bone, 
it splits into two layers, and part of it is strengthened and 
modified to form the pulley for the tendon of the digastric. 
The superficial layer, on its way to be fixed to the lower border 
of the mandible, covers the medial parts of the mylo-hyoid 
and digastric and the infero-lateral surface of the submandi- 
bular gland—forming the superficial layer of the sheath of 
the gland. The second layer extends upwards deep to the 
digastric and submandibular gland. It forms the deep layer 
of the sheath of the gland, and clothes the mylo-hyoid and 
the hyoglossus. Superiorly, it is attached to the mylo-hyoid 
line of the mandible; posteriorly, it becomes indefinite and 
joins the carotid sheath. 

The pretracheal fascia covers the front and sides of the 
trachea, and splits to envelop the thyroid gland. On each 
side, the common carotid artery being in close relation with 
the trachea and the thyroid gland, the fascia blends with the 
carotid sheath. The portion in front of the trachea below the 
thyroid isthmus is loose and fatty, and contains the inferior 
thyroid veins ; 1t extends downwards into the thorax to blend 
with the upper part of the back of the pericardium. The 
upward extent is determined by the thyroid gland ; and it is 
attached, therefore, to the oblique line of the thyroid cartilage 
and to the first ring of the trachea or to the cricoid arch. On 
the superficial surface of the thyroid gland, it is fairly thick ; 
but it is very ill-defined on the deep surface of both the 
isthmus and the lobe. Posteriorly, loose fibrous strands con- 
nect the fascia on the lobe with the fascia on the back of the 
cesophagus and with the prevertebral fascia. 

The fascia of the infrahyoid muscles is sometimes well 
defined, especially in the angular interval between the sterno- 
thyroid and the inferior belly of the omo-hyoid, It clothes both 
surfaces of the muscles, and therefore separates their super- 
ficial stratum from the deeper. Méedially, its deepest layer 
is indistinguishable from the pretracheal fascia and the 
carotid sheath ; but, laterally, it can be lifted off the fascia of 
the scalenus anterior and the lateral extension of that fascia. 
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Its superficial layer may be fused with the second layer of the 
investing fascia, or the two may be quite distinct, especially 
on the deep surface of the sterno-mastoid. Traced upwards, 
it ends at the supero-lateral border of the omo-hyoid. Traced 
downwards, it is attached to the back of the manubrium, the 
first costal cartilage and the clavicle. The strong part between 
the sterno-thyroid and the inferior belly of the omo-hyoid, by 
its connexion with the clavicle, holds that belly down in place. 

The bucco-pharyngeal fascia is a delicate layer of fibrous 
tissue that clothes the constrictor muscles on the back and 
the sides of the pharynx, and extends forwards to cover the 
buccinator muscle also. It extends from the base of the skull 


Capsule of thyroid gland First layer of deep fascia 
(black line) | | Sheath of thyroid gland 


Infrahyoid muscles | (pretracheal fascia) 





Fic. g6.—~Diagram of Cervical Fascia in Transverse Section 
of lower part of neck. 


to the lower end of the pharynx and is then continued onwards 
over the cesophagus. Posteriorly, it is connected with the 
prevertebral fascia by the loose areolar tissue of the retro- 
pharyngeal space, which is sometimes dense opposite the 
margins of the back of the pharynx. On the side, at the gap 
between the skull and the superior constrictor, it covers the 
levator and the tensor palati; at the gap between the superior 
and middle constrictors, where the pharyngeal wall is wholly 
fascial, it blends with the pharyngo-basilar fascia, which lines 
the inner surface of the constrictors ; at the gap between the 
middle and inferior constrictors, it covers the stylo-pharyngeus, 
which appears in that interval as it approaches the posterior 
border of the thyroid cartilage. 

The carotid sheath is the fascia arranged around the 
common and internal carotid arteries, the internal jugular 
vein and the vagus nerve; it extends, therefore, from the 
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base of the skull to the root of the neck. It is connected with 
the fasciz of the structures that surround the vessels. Thus, 
posteriorly, the vessels are in close relation to the prevertebral 
and scalene muscles, and it is connected with their fasciz ; 
medially, the carotid arteries are related to the trachea, thyroid 
gland and pharynx, and the sheath is connected with the 
pretracheal and bucco-pharyngeal fasciz. Antero-laterally, 
the connexion, in the uppermost part, is with the fascia deep 
to the parotid gland and the posterior belly of the digastric, 
in the middle part, with the fascia of the sterno-mastoid, and, 
in the lower part, with the fascia of the infrahyoid muscles. 
The sheath may be blended with parts of those surrounding 
fasciz, and is connected with other parts of them by loose 
areolar tissue—the intimacy of the connexion varying in 
different bodies as well as in different parts of the sheath. 

The suprapleural membrane is a fascial sheet that springs 
from the seventh cervical transverse process and spreads over 
the cervical pleura to be attached to the inner border of the 
first rib. It separates the pleura from the overlying structures 
in the root of the neck. Infero-medially, it has no definite 
margin, but merges into the, loose tissue between the pleura 
and the innominate vein. In some bodies, it springs from 
the transverse process by a fleshy slip (scalenus pleuralts), 
and has radiating tendinous fibres in its superficial part. 


Lymph-Glands and Lymph-Vessels of Head and 
Neck.—The dissectors have doubtless encountered some of 
the lymph-glands, especially along the carotid sheath and in 
the root of the neck ; but, as in other parts of the body, the 
situations of the glands and the course of the lymph-vessels 
cannot be demonstrated satisfactorily except by special 
methods of injection. The dissectors should, however, make 
a brief study of the general arrangement of the glands, and 
note the areas that are drained by the several groups. 

The lymph-glands of the head and neck are very numerous. 
As a whole, they fall into two main sets. One set is made up 
of five pairs of separate groups, situated at or near the junction 
of the head with the neck and forming a “‘ peri-cervical circle ”’ 
(Poirier and Cunéo). The other set consists of chains of glands 
that descend from the ‘‘ circle ’”’ towards the root of the neck, 
and are associated with the three pairs of jugular veins and 
with the larynx and trachea. 
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The five pairs of groups in the “ circle ” drain the lymph 
from all the superficial parts of the head and some of the 
deeper parts; and they are assisted in the drainage of the deeper 
parts by a sixth pair of groups situated behind the pharynx. 
The efferent vessels of all these groups pass to the cervical 
chains of glands, which receive, in addition, lymph-vessels 
directly from the tongue and structures in the neck. 

The groups in the peri-cervical circle are named from their 
positions—occipital, mastoid, parotid, submandibular and 
submental ; and those behind the pharynx are called retro- 
pharyngeal. 

The occipital lymph-glands are a few small glands that lie 
on the upper end of the trapezius and on the fascia at the apex 
of the posterior triangle. They drain the occipital part of the 
scalp and the upper part of the back of the neck. Their 
efferent vessels pass under the posterior border of the sterno- 
mastoid to reach the glands under cover of the muscle. 

The mastoid lymph-glands are a similar group that lie on 
the upper end of the sterno-mastoid. They drain the posterior 
half of the side of the head and the back of the auricle. Their 
efferents pass through the sterno-mastoid, or sweep round its 
anterior border, to reach the deep glands. 

The parotid lymph-glands are numerous small glands inti- 
mately related to the parotid salivary gland—some embedded 
in its lateral surface and some in its substance, while a few 
are deep to it. They drain a great part of the head—the 
Superficial members drawing lymph from the superficial parts 
and the deep members from the deep parts. Their territory 
includes the anterior half of the scalp, the front of the face 
down to the root of the nose, the upper half of the side of the 
face, the upper molar teeth and gums, the temporal and infra- 
temporal regions, the auricle, the external auditory meatus, 
the tympanum and pharyngo-tympanic tube, the lacrimal gland 
and the parotid gland itself. The various members of the 
group are connected by lymph-vessels, and the final efferents 
emerge from those that lhe between the lower part of the 
parotid salivary gland and the sterno-mastoid ; some of these 
efferents end in the glands on the surface of the sterno- 
mastoid alongside the external jugular vein ; the others pass 
to the deep glands. 

The submandibular lymph-glands—three to six in number 
—lie in a row, under cover of the deep fascia, in the groove 
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between the mandible and the submandibular salivary gland, 
both behind and in front of the facial vessels. Like the parotid 
group, they receive lymph from both superficial and deep 
parts—from the lower part of the side of the face, from the 
front of the face below the root of the nose (except the median 
part of lower lip and chin), from the submandibular and sub- 
lingual salivary glands, from the floor of the mouth, the anterior 
part of the tongue (except the tip) (Fig. 134), most of the teeth 
and gums, part of the palate and the anterior part of the walls 
of the nasal cavity. Their efferents pass to the deep glands 
under cover of the sterno-mastoid. Associated with the sub- 
mandibular group, there are a few small, outlying, inconstant 
glands. These are called the facta/ glands, and when present 
they interrupt the lymph-vessels that accompany the anterior 
facial vein. The most constant of them is a single mandibular 
gland that lies on the mandible immediately in front of the 
masseter ; it interrupts some of the vessels from the lower lip, 
and may be infected in cancer of the lip. 

The sudmental lymph-glands are three or four small glands 
that lie between the anterior bellies of the digastric muscles, 
on the deep fascia that clothes the lower surface of 
the mylo-hyoid muscle. They receive the lymph from the 
median part of the chin and lower lip, the tip of the tongue 
(Fig. 134), the lower incisor teeth and gums, and the anterior 
part of the floor of the mouth. Their efferents pass to the 
deep glands under the sterno-mastoid. Though the sub- 
mental glands are small, they are among the few lymph- 
glands that can be felt in the living person even when they 
are healthy. 

The retro-pharyngeal lymbh-glands are embedded in the 
fascia on the back of the upper part of the pharynx, at the 
level of the hollow below the auricle. There may be one or two 
tiny glands near the median plane, but the larger glands are 
situated more laterally, and are seldom more than two in 
number on each side. They receive lymph from the oral and 
nasal parts of the pharynx, the palate, the nose and air- 
sinuses, the pharyngo-tympanic tube and the middle ear. 
Their efferents pass to the deep cervical glands. 

The cervical chains of glands are placed in three classes— 
superficial, anterior, and deep. 

The superficial cervical lymph-glands are associated with 
the external and anterior jugular veins. Those alongside the 
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external jugular vein are three or four in number and are 
really outlying members of the parotid group ; they lie there- 
fore immediately below the parotid salivary gland, but one 
of them may be lower. They receive the lymph-vessels from 
adjoining skin and from the parotid lymph-glands. Their 
efferents curve round the anterior border of the sterno- 
mastoid to end in deep glands in the carotid triangle; but, 
occasionally, one of them follows the external jugular vein to 
a deep gland in the root of the neck. One or two small glands 
lie on the anterior jugular vein. They receive lymph from 
the skin and muscles of the front of the neck and transmit it 
to the deep glands—the main efferent following the anterior 
jugular vein to its termination. 

The anterior cervical lymph-glands are fairly numerous 
small glands that drain lymph from the larynx, trachea and 
thyroid gland, and transmit it to the deep glands. One lies 
on the isthmus of the thyroid gland or on the crico-thyroid 
ligament. ‘Two or three are embedded in the back of the 
lobe of the thyroid gland. Most of them lie on the front and 
sides of the trachea—especially along the recurrent laryngeal 
nerve—forming chains that are continuous with the tracheo- 
bronchial groups in the thorax. 

Deep Cervical Lymph-Glands.—These are the largest, the 
most numerous and the most important of the lymph-glands 
in the head and neck. They form a broad, multiple chain that 
extends from the posterior belly of the digastric muscle to the 
root of the neck (Fig. 134). Most of them lie under cover of 
the sterno-mastoid muscle in close relation with the carotid 
sheath—especially alongside the internal jugular vein. There 
are, however, important outcrops into the posterior triangle :— 
(2) The cluster that surrounds the accessory nerve in the 
hollow below the auricle extends, as a chain of three or four 
glands, along the nerve across the posterior triangle. 
(4) At the root of the neck, a chain extends along the trans- 
verse cervical vessels into the posterior triangle and over the 
upper part of the brachial plexus. 

The deep cervical glands are linked together by afferent 
and efferent vessels. They receive lymph-vessels directly from 
all parts of the neck and from parts of the head. They receive 
also the efferents from all the other groups. Thus, all the 
lymph of the head and neck passes through them. Their 
final efferent vessels unite in the root of the neck to form the 
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jugular lymph-trunk. Usually the left trunk ends in the 
thoracic duct, the right trunk in the internal jugular vein. 
(See p. 221.) 

The deep cervical glands are of great clinical importance, 
for they are often invaded by tuberculous disease or by malig- 
nant growths. In the early stages of their enlargement by 
disease, those on the lateral side of the internal jugular vein 
can be felt as nodular swellings along the posterior border of 
the sterno-mastoid muscle. In later stages, the side of the 
neck may be greatly swollen and distended with masses of 
enlarged glands. Enlargement of those that surround the 
accessory nerve below the root of the auricle may displace 
that nerve considerably. Treatment of tuberculous glands in 
the neck is now generally carried out by methods other than 
open operation. But, even yet, it may be necessary to remove 
as many as possible of the deep glands when they are infected 
by malignant disease carried to them by lymph-vessels from 
a cancerous tongue, for example. In such a case, the intimate 
relation of the glands to the internal jugular vein is of great 
importance, and it may be impossible to remove the mass of 
diseased glands without taking the vein away with them. 


The next dissection is that of the prevertebral region. If 
the Thorax has been allotted and its dissection completed, 
remove the Head and Neck and the upper part of the thorax 
from the rest of the trunk by cutting through the joints 
between the third and fourth thoracic vertebre. By dis- 
articulation at that level the lower attachments of the scalene 
muscles and the longus cervicis are retained. 

If the Thorax has not been dissected, make the division 
between the sixth and seventh cervical vertebrze. The only 
parts lost by the higher division are the thoracic parts of the 
longus cervicis muscles, for the scalene muscles have been 
examined already. 


PREVERTEBRAL REGION 


The following are the structures to be displayed in the 
prevertebral area :— 


Prevertebral muscles. . Vertebral vessels. 
Intertransverse muscles. Vertebral and cranio-vertebral 
Cervical nerves. joints. 
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Dissection.—To separate the anterior part of the head, with 
the pharynx, from the posterior part and the vertebral column, 
a complicated dissection is necessary. 

Place the head upside down, so that the cut margin of the 
skull rests on the table. If the upper ribs have been retained, 
divide the common carotid artery, the internal jugular vein, 
the vagus nerve, and the sympathetic trunk, on each side, at 
the level of the neck of the first rib. Pull the trachea and 
cesophagus, together with the great blood-vessels and nerves, 
away from the vertebral column; the separation must be 
effected right up to the base of the skull. At that point great 
caution must be observed ; otherwise, the pharyngeal wall or 
the insertions of the prevertebral muscles will be damaged. 
The base of the skull having been reached, carry the point of 
the knife across the basilar portion of the occipital bone (basi- 
occiput), between the pharynx and the prevertebral muscles to 
divide the periosteum, which is very thick. 

Now, divide the basi-occiput with a chisel. Still retaining 
the part upside down, place the skull so that its floor rests upon 
the end of a wooden block. Apply the chisel to the basi-occiput, 
adjust it accurately between the pharyngeal wall and the pre- 
vertebral muscles, and with a wooden mallet drive it through 
the base of the skull, inclining it, at the same time, slightly 
backwards. 

The next step consists in making a pair of saw-cuts through 
the cranial wall. Place the head on its side, apply the saw to 
the side of the skull half an inch behind the mastoid process, 
and carry it obliquely forwards and medially to a point immedi- 
ately behind the jugular foramen. Make a similar saw-cut on the 
opposite side of the head. 

To complete the dissection, use the chisel again. Place the 
specimen so that the floor of the cranial cavity looks upwards, and 
divide the base of the skull, on each side, in the interval between 
the petrous temporal bone and the basi-occiput. Anteriorly, 
this cut should reach the Jateral extremity of the incision already 
made through the basi-occiput; posteriorly, carry it to the 
medial side of the jugular foramen to reach the medial end of 
the corresponding saw-cut. Finally, separate the anterior part 
of the specimen from the posterior part. 

The only large nerve that has been divided is the hypoglossal, 
but, as it is connected with the vagus, it retains its position. 

Cover the anterior part of the specimen with a piece of cloth 
soaked in preservative solution, wrap it in a piece of oil-cloth, 
and lay it aside until the dissection of the posterior part has 
been completed. 

Return to the posterior part, and define the attachments of 
the prevertebral muscles. 


Prevertebral Muscles.—These are three pairs of 
muscles, named the longus cervicis, longus capitis and rectus 
Capitis anterior, that lie on the front of the cervical and upper 
thoracic vertebre. They are covered with the prevertebral 
fascia, are supplied by twigs from the anterior primary rami 
of the cervical nerves, and they bend the head and neck forwards. 
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The longus cervicis (longus colli) is the longest and most 
medial of the three. It extends from the anterior tubercle of 
the atlas to the lower part of the body of the third thoracic 
vertebre, and, between those points, it is attached by slips 
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FiG. 97.—Prevertebral and Scalene Muscles and Rectus Lateralis (Paterson). 
On the right side, the longus capitis and scalenus anterior and medius 
have been removed. 


to the vertebral bodies and the cervical transverse processes. 
See Fig. 97. 

The rectus capitis anterior is a short, wide muscle that 
arises from the front of the lateral mass of the atlas and is 
inserted into the base of the skull immediately in front of the 


occipital condyle. 
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The longus capitis lies between the other two muscles and 
overlaps both. Its origin is similar to that of the scalenus 
anterior—viz., by slips from the third, fourth, fifth and sixth 
cervical transverse processes. It is inserted into the base of 
the skull in front of the rectus anterior. 


Dissection.—Re-examine the attachments of the scalene 
muscles. Then, remove them and the longus capitis from their 
origins, and clean the intertransverse muscles—taking care of the 
cervical nerves, for they are closely related to these muscles. 


Intertransverse muscles.—These are small slips that connect trans- 
verse processes. In the neck there are two—an anterior and a posterior 
——between each two transverse processes ; but the anterior one between 
the atlas and the axis is usually absent. The rectus capitis anterior and 
lateralis are modified intertransverse muscles. The anterior primary 
rami of the cervical nerves pass laterally between the anterior and posterior 
intertransverse muscles; and the posterior primary rami pass back- 
wards across the medial side of the posterior muscles. 


Dissection.—To expose the vertebral artery as it traverses 
the foramina in the cervical transverse processes :—Remove the 
intertransverse muscles and the muscles still attached to the 
transverse process of the atlas. With bone-forceps, snip off 
the anterior tubercles and the costal portions of the transverse 
processes of the third, fourth, fifth, and sixth cervical vertebra. 


Vertebral Artery.—The vertebral artery is a vessel of 
great importance, for, together with its fellow of the opposite 
side and the basilar artery, which is formed by their union, it 
supplies the hind-brain, the mid-brain, and the posterior part 
of the cerebrum, and it helps to supply the spinal cord. 

It begins in the root of the neck as a branch of the first 
part of the subclavian artery, and it runs upwards through 
the transverse processes of the upper six cervical vertebrze 
to the base of the skull. It enters the skull through the fora- 
men magnum, and unites with its fellow of the opposite side, 
at the lower border of the pons, to form the basilar artery 
(Fig. 169). On account of its varying relations it is divided 
into four parts. 

The first part extends from the subclavian artery to the 
transverse process of the sixth cervical vertebra, and has been 
examined already (p. 216). 

The second part, now exposed, begins where the artery 
enters the transverse process of the sixth cervical vertebra. 
It passes vertically upwards through the foramina trans- 
versaria till it reaches the foramen in the transverse process 
of the axis vertebra. From that foramen, it runs laterally, 
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as well as upwards, to gain the foramen in the transverse 
process of the atlas—which is placed more laterally (Figs. 
81, 82, 98). 

As the artery emerges on the upper surface of the atlas 
(Figs. 20, 98), the ¢hzrd part begins and curves round the 
lateral side and the back of the upper articular process of 
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FIG. 98.—Dissection of Ligamentum Nuchz and Vertebral 
Artery in the Neck. 


the atlas, in a groove on the upper surface of its posterior 
arch, and passes under cover of the free, lateral part of the 
lower margin of the posterior atlanto-occipital membrane to 
become the fourth part. 

The fourth part turns upwards, pierces the dura mater, 
and enters the skull through the foramen magnum, in front 
of the uppermost tooth of the ligamentum denticulatum ; 
then, turning antero-medially, between the hypoglossal nerve 
above and the first cervical nerve below, it passes to the 
anterior surface of the medulla oblongata, and, as already 
stated, joins its fellow of the opposite side at the lower border 
of the pons (Fig. 44). 
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Relations.—The relations of the first part have already 
been sufficiently considered (p. 216). 

The second part lies in and between the transverse pro- 
cesses of the cervical vertebrz, medial to the intertransverse 
muscles, lateral to the bodies of the vertebrz, and in front of 
the anterior primary rami of the cervical nerves. It is sur- 
rounded by a sympathetic nerve-plexus which is derived from 
the inferior cervical ganglion and accompanies all parts of the 
artery, and also by a venous plexus which terminates, below, 
as the vertebral vein or veins. 

The third part of the artery lies on the posterior arch of 
the atlas in the suboccipital triangle. As the artery turns 
backwards from the foramen in the transverse process of the 
atlas, it has the first cervical nerve and the lateral mass of 
the atlas on its medial side and the rectus capitis lateralis on 
its lateral side; and, as it turns medially behind the upper 
articular process of the atlas, the trunk of the first cervical 
nerve lies below it, on the posterior arch of the atlas, and the 
posterior primary ramus enters the triangle from beneath its 
lower border. 

For the relations of the fourth part, see pp. 123, 401. 

Branches.—No branch of importance is given off from 
the first part. The second part gives off spinal (p. 88) and 
muscular branches. The branches from the third part are 
muscular twigs, and branches to anastomose with twigs 
from the occipital and the deep cervical arteries. The fourth 
part gives off a meningeal branch before it perforates the 
dura mater and, afterwards, a series of branches to the central 
nervous system (see p. 402). 

Vertebral Vein.—Only the first part of the vertebral 
artery 1s accompanied by a definite vertebral vein. There 
are no accompanying veins with the fourth part of the artery, 
but a plexus is formed around the commencement of the 
third part by the union of tributaries from the networks of 
veins in the vertebral canal and in the suboccipital triangle. 
The plexus accompanies the second part of the artery 
through the transverse processes of the cervical vertebree ; it 
anastomoses with the venous plexuses in the vertebral canal; 
and it terminates, below, as one or two vertebral veins which 
accompany the first part of the artery and cross the sub- 
clavian artery to end in the back of the innominate vein 
near its beginning. 
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Dissection.—Remove the muscles completely in order to 
examine the vertebral and cranio-vertebral joints and their 
ligaments. Define and clean the ligaments. Uncover the 
column of laminz and spines that was laid aside when the 
vertebra? canal was opened and clean the ligaments connected 
with it. If the cervical laminz and spines were not removed, 
take away those below the axis vertebra by sawing through 
the laminz at the medial sides of the articular processes. 


JOINTS OF THE NECK 


Typical Cervical Joints.—The J/ower jive cervical 
vertebre are united together very much on the same plan 
as the vertebre in other regions of the vertebral column. 
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FiG. 99.—Coronal Section through Joints between Bodies of 
Cervical Vertebrz. 


The dJodies of two contiguous vertebre are united by an 
intervertebral disc and anterior and posterior longitudinal 
ligaments ; the articular processes are united by a pair of 
capsular ligaments; the /amine by a pair of ligamenta 
flava; the spines by interspinous and supraspinous liga- 
ments; and the fransverse processes by intertransverse 
ligaments. But certain additions and modifications will be 
noted in the following paragraphs. 

Joints of Bodtes of Vertebre.—tIn the neck, there are three 
joints between the bodies of contiguous vertebre—viz., 
the median cartilaginous joint and a pair of small synovial 
joints at the sides. 

The median joint occupies by far the greatest part of the 
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interval between the vertebral bodies, and it has the usual 
characters of a secondary cartilaginous joint: the opposed 
bony surfaces are coated with a thin layer of hyaline cartilage, 
and are connected together by a disc of fibro-cartilage. The 
intervertebral discs are distinctly deeper in front than behind, 
and upon that circumstance the cervical curvature of the 
column in great measure depends. 

The synovial joints are placed one on each side of the disc 
(see Fig. 99). ‘They are of small extent, and are confined 
entirely to the intervals between the more lateral parts of 
the bodies. The bony surfaces are coated with articular 
cartilage, and are separated by a synovial cavity enclosed by 
a feeble articular capsule. 

The anterior longitudinal ligament is a long, strong, wide 
band placed on the anterior faces of the vertebral bodies, and 
firmly fixed to the discs and the margins of the bodies. In 
the upper part of the neck, it is reduced in width, and its 
upper end is attached to the tubercle on the anterior arch of 
the atlas. 

The posterior longitudinal ligament lies on the backs of 
the vertebral bodies; it also is fixed to the discs and the 
margins of the bodies, and is long and wide—wider opposite 
the discs than the bodies, and therefore its edge is ‘‘ toothed.”’ 
It is widest in the cervical region, where it completely covers 
the bodies and does not present the denticulated appearance 
which is so characteristic lower down; and its upper end is 
attached to the back of the body of the axis. 

Joints of Vertebral Arches.—The articular processes are 
united by synovial joints. ‘The capsular ligament of each 
joint is attached around the margins of the articular surface, 
and, as movement is very free in the neck, it is more lax than 
in the lower regions of the vertebral column. 

The “gamenta flava are flat bands of yellow elastic tissue 
that fill up the gaps between the lamine, and can be seen 
best when the front of the specimen is viewed. Each is 
attached superiorly to the anterior surface and lower margin 
of the lamina above, whilst inferiorly it is fixed to the posterior 
surface and upper margin of the lamina next below. The 
laminze and the ligaments, together, form a smooth, even 
posterior wall for the vertebral canal. Each ligament extends 
from the posterior part of the articular processes to the 
median plane, where its medial border is free and thickened 
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and is separated from its fellow of the opposite side by a 
narrow, median slit. The slit is filled with some.lax areolar 
tissue which allows the egress of some small veins from the 
vertebral canal. The width of the ligaments in the different 
regions of the vertebral column depends upon the size of the 
vertebral canal. They are widest therefore in the neck and 
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F1iG. 100.— Ligamenta Flava in the Lumbar Region, 


in the lumbar part of the column. The ligamenta flava, by 
virtue of their great strength and elasticity, are powerful 
agents in maintaining the curvatures of the vertebral column ; 
they also give valuable aid to the muscles in restoring the 
vertebral column to its original position after it has been bent 
forwards. 

The tnterspinous ligaments fill the intervals between 
adjacent spines. They are most strongly developed in the 
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lumbar region; in the thoracic region, and more so in the 
neck, they are very weak. 

The supraspinous ligaments are thickened bands which 
connect the summits of the spine. In the neck they are 
replaced by the ligamentum nuche (p. 71). 

The zntertransverse ligaments are feebly marked in the 
cervical region and extend chiefly between the anterior bars 
of the transverse processes. 

Joints of the Axis, Atlas, and Occipital Bone.—The 
uniting apparatus of these joints is very different from that of 
the joints of the lower five cervical vertebree. They are all 
synovial joints. Between the atlas and axis there are three 
such joints—viz., a pair between the opposed articular pro- 
cesses, and a third between the odontoid process and the 
back of the anterior arch of the atlas. Between the atlas 
and occipital bone there is a pair of joints—viz., between the 
occipital condyles and the lateral masses of the atlas. 

The axis is attached to the occipital bone by additional 
ligaments. 

The ligaments connecting the three bones together may 
be divided into three main groups, as follows :— 


Anterior longitudinal ligament. 
Ligamenta flava. 
Ligaments that connect atlas | Capsular ligament. 
with axis . . . .  .| Lower part of cruciate ligament. 
Accessory ligaments of the atlanto-axial 
joints. 


( Anterior atlanto-occipital membrane. 
[.igaments that connect occi- } Posterior atlanto-occipital membrane. 


a 


pital bone with atlas .. lope ect of oe ligament. 
apsular ligament. 


Membrana tectoria. 
Ligaments that connect occi- } Longitudinal bands of cruciate ligament. 
pital bone with axis . .| Alar. 
Apical, 


The uppermost part of the anterior longitudinal ligament 
passes from the front of the body of the axis to the tubercle 
on the anterior arch of the atlas. 

A pair of gamenta flava fills the interval between the 
laminz of the axis and the posterior arch of the atlas, They 
are broader and more membranous than the ligamenta flava 
at lower levels. 
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The capsular ligaments are attached to the margins of the 
articular processes, and are rather lax. 

The antertor atlanto-occtpttal membrane is a thin sheet 
that connects the upper border of the anterior arch of the 
atlas with the under surface of the occipital bone in front 
of the foramen magnum, and extends from one atlanto- 
occipital articular capsule to the other. In the median plane 
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FiG. 101.—Median Section through the Atlanto-occipital and Atlanto-axial 
Joints. 


it is strengthened by a prolongation from the anterior longi- 
tudinal ligament (Fig. ror). 

The posterior atlanto-occtbital membrane is thin and weak. 
It occupies the gap between the posterior arch of the atlas and 
the posterior border of the foramen magnum, to both of which 
It is attached. It is very firmly connected with the dura 
mater; and on each side it reaches the atlanto-occipital arti- 
cular capsule. The lateral part of its lower border is not 
attached to the atlas but is a free and thickened edge that 
passes from the lateral mass of the atlas to the posterior arch, 
bridging over the groove which lodges the vertebral artery 
and the first cervical nerve. It is not uncommon to find this 
bridge ossified. 
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The atlanto-occipital capsular ligaments connect the occi-~ 
pital condyles with the lateral masses of the atlas. They 
completely surround the joints, and are connected in front 
and behind with the atlanto-occipital membranes. 

The occipital bone around the foramen magnum is 
attached therefore by special ligaments to each of the four 
portions of the atlas—viz., to the anterior arch, to the two 
lateral masses, and to the posterior arch. 


Dissection.—The remaining ligaments are placed within 
the vertebral canal, in relation to its anterior wall. To 
display them, remove the laminz of the axis and the posterior 
arch of the atlas—using the bone-forceps. Remove also the 
squamous part of the occipital bone by sawing it through, 
on each side, immediately behind the jugular process and the 
condyle, carrying the saw cut into the foramen magnum. Then, 
carefully detach the upper part of the tube of spinal dura mater. 
A broad band—the membrana tectoria—is now exposed. 


The membrana tectoria is a broad ligamentous sheet which 
is attached, below, to the back of the body of the axis, where 
it is continuous with the posterior longitudinal ligament. It 
extends upwards, covering the odontoid process and the 
anterior margin of the foramen magnum, and is attached, 
above, to the upper surface of the occipital bone in front of 
the foramen magnum. 

Dissection.—Detach the tectorial membrane from the axis 
and throw it upwards. The accessory ligaments of the atlanto- 
axial joints and the cruciate ligament are then in view, and very 
little further dissection is required to define them. 

The accessory atlanto-axtal ligaments (Fig. 102) are a pair 
of strong bands which take origin from the back of the body 
of the axis close to the base of the odontoid process. Each 
band passes upwards and laterally, and is attached to the 
medial and posterior part of the corresponding lateral mass 
of the atlas. To a certain extent they assist the alar ligaments 
in limiting the rotary movements of the atlas on the axis. 

The cruciate ligament has a cross-piece called the trans- 
verse ligament of the atlas and two longitudinal bands—an 
upper and a lower. 

The ¢ransverse ligament is by far the most important con- 
stituent. It is a strong band which stretches from the tubercle 
on the medial side of one lateral mass of the atlas to the corre- 
sponding tubercle on the other. With the anterior arch of 
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the atlas, it forms a ring which encloses the odontoid process 
—the pivot around which the atlas, bearing the head, turns. 
In the pivoting movements, it comes into contact with the 
sides of the odontoid process as well as the back of it; to 
lessen the friction, the surfaces are lubricated with synovia 
secreted by a loose membrane that usually completely shuts 
in the capillary interval between the ligament and the process, 
but this space may communicate with the joint between the 
odontoid process and the anterior arch of the atlas. 
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Fic, ro2z.—Dissection from behind showing the Ligaments that connect 
Occipital Bone, Atlas and Axis with one another. 


The longitudinal bands are attached to the back of the 
transverse ligament. The /ower band stretches down to the 
back of the body of the axis. The upper band is flatter and 
much longer. It stretches up to be attached to the upper 
surface of the occipital bone immediately in front of the fora- 
men magnum. 


Dissection.—Detach the upper longitudinal band from the 
occipital bone, and throw it downwards. The apical ligament 
is thus displayed, and a better view of the alar ligaments is 
obtained. 

The apical ligament of the odontoid process has two parts— 
an anterior and a posterior. The fostertor part is a rounded 
VOL. 111-——18 
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cord-like ligament which stretches from the summit of the 
odontoid process to the anterior margin of the foramen 
magnum. Inasmuch as it is developed around a part of the 
notochord, it is a structure of considerable morphological 
interest. The antertor part of the apical ligament is a flat 
and weak band which is attached, above, to the same point as 
the posterior portion. Below, the two portions are separated 
by an interval filled with areolar tissue, and the anterior part 
is attached to the odontoid process immediately above its 
articular facet for the anterior arch of the atlas. 

The alar ligaments (Fig. 102) are a pair of very powerful 
bands which spring from the sides of the summit of the 
odontoid process. Each passes sidewards and slightly up- 
wards to be attached to the medial side of the occipital 
condyle. They limit rotation of the head, and in this they 
are aided by the accessory atlanto-axial ligaments. 


Movements.—Nodding movements of the head are permitted at the 
atlanto-occipital joints. The rotatory movements of the head take place 
between the atlas and the axis; and this pivoting movement of the atlas 
round the odontoid process is permitted by slight gliding at the atlanto- 
axial joints. Excessive rotation is checked by the alar ligaments. 


MOUTH AND PHARYNX 


The dissectors will now return to the anterior part of the 
skull, which was laid aside when the dissection of the pre- 
vertebral region was begun. ‘The mouth and pharynx should 
engage their attention in the first instance. 

Mouth.—The mouth is the first subdivision of the digestive 
system. Its cavity is controlled by muscles which are under 
the influence of the will, and it is separable into two parts: a 
smaller, external part, termed the ves¢zdude, which separates 
the lips and cheeks from the teeth and gums; and a larger 
part, called the mouth proper, which is enclosed by the teeth. 

The mucous lining of the mouth should be thoroughly cleansed, and 
the two subdivisions of the cavity examined through the oral fissure. 

Vestibule of the Mouth.—The vestibule is a mere cleft- 
like space, except when inflated with air. The parotid ducts 
and the ducts of the mucous glands of the lips and cheeks open 
into it. Adove and dJelow, it is bounded by the reflexion of the 
mucous membrane from the lips and cheeks on to the maxillee 
and mandible. <Anferiorly, it opens on the face by means 
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of the oral fissure; whilst posterzorly, it communicates, on 
each side, with the cavity of the mouth proper through the 
interval between the last molar tooth and the ramus of the 
mandible. The existence of that communicating aperture is 
of importance in cases of spasmodic closure of the jaws, when 
all the teeth are in place, because through it liquids may be 
introduced into the mouth proper. 


In paralysis of the facial muscles the lips and cheeks fall away from the 
teeth and gums, and food is apt to lodge in the vestibule. 

The various parts which bound the vestibule may now 
be examined in turn. 

Lips.—The structure of the lips has, in a great measure, 
been examined already in the dissection of the face. There 
are four layers in each lip: (1) Cutaneous; (2) muscular ; 
(3) submucous; and (4) mucous. The skzm and mucous 
membrane become continuous with each other at the free 
margin of the lip. The mucous membrane is reflected 
from the lip on to the jaw, and is raised in the median plane 
in the form of a fold termed the frenulum. The muscular 
/ayer constitutes the chief bulk of the lips. It is formed by the 
orbicularis oris and the various muscles which converge upon 
the oral fissure. The submucous layer consists of areolar 
tissue which binds the nrucous membrane to the muscular 
Jayer; and it contains numerous mucous glands, called 
labial glands, whose ducts pierce the mucous membrane 
and open into the vestibule. In each lip there is an arterial 
arch formed by the labial branches of the facial artery. 

The lymph-vessels of the lower lip join the submental and 
submandibular lymph-glands ; those of the upper lip pass to 
the submandibular and superficial parotid glands. 

Cheeks.—Six layers can be distinguished in the cheeks, 
four of which were examined in the dissection of the face. 
They are :—(1) Sk; (2) a fatty layer, traversed by some of 
the facial muscles and by the facial artery and anterior facial 
vein; (3) the bucco-pharyngeal fascia; (4) the buccinator 
muscle; (5) the sudmucous areolar tissue, in which he 
numerous duccal glands similar in character to the labial 
glands; (6) the mucous membrane. Four or five mucous 
glands of larger size, termed the molar glands, occupy a 
more superficial position. They lie external to the bucco- 
pharyngeal fascia close to the point where it is pierced by the 
parotid duct, and their ducts open into the vestibule of the 
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mouth. The buccal pad of fat lies in the deepest part of the 
fatty layer. The parotid duct pierces the pad and the inner 
four layers of the cheek, and opens into the vestibule of the 
mouth opposite the second upper molar tooth. 

Gums and Teeth.—The gums are composed of dense 
fibrous tissue covered with a smooth and vascular mucous 
membrane. They are attached to the alveolar margins of 
the jaws and closely embrace the necks of the teeth. 

In the adult, there are sixteen teeth in each jaw. From 
the median plane backwards, on each side, there are two 
incisors, one canine, two premolars and three molars. 

Cavity Proper of Mouth.—The mouth proper is bounded 
in front and at the sides by the gums and teeth ; posteriorly, 
it communicates with the pharynx by means of the opening 
called the ovo-pharyngeal isthmus. ‘The floor is formed by 
the tongue and by the mucous membrane which connects the 
tongue with the inner surface of the mandible; the roof is 
vaulted, and is formed by the hard and soft palate. It is 
into the mouth proper that the submandibular ducts and 
the ducts of the sublingual glands open (pp. 198, 199). 

Floor of the Mouth.—The mucous membrane is reflected 
from the inner side of the mandible to the side of the tongue ; 
but in the anterior part of the mouth the tongue lies more or 
less free in the oral cavity, and there the mucous membrane 
stretches across the floor from one half of the mandible to the 
other, On each side, in front, the sublingual fold—produced 
by the upward bulging of the sublingual gland—can be 
distinguished. Further, if the tongue is pulled upwards, a 
median fold of mucous membrane will be seen to connect its 
under surface to the floor. It is the frenulum lingua. At the 
side of the frenulum, the dissectors must look for the opening 
of the submandibular duct on the summit of the sud/ingual 
papilla. The papilla is close to the frenulum, on the anterior 


FIG. 103.—The Maxillary Sinus and the Cavity of the Mouth have been 
laid open, and the relation of the Sinus to the Orbit (which has been 


partly dissected) is shown. 
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Fic. 104,—Part of the Dissection shown in Fig. 54. 
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3. Incus, 14. Kxternal carotid artery. 
3. 1 4. external tid artery 
4¢ Malleus. 15. Posterior belly of digastric muscle. 
5. ‘lympanic membrane. | 16. Accessory nerve. 
6. Bony part of phary ngo-tympanic 17. Internal jugular vein. 
tube. 18. Hypoglossal nerve. 
7. Spine of sphenoid bone. = * 1g. Sterno-mastoid branch of occipital 
8. Facial nerve. artery. 
9. Internal carotid artery. 20. External jugular vein. 
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end of the sublingual fold. The sublingual ducts open by 
minute apertures on the summit of the fold. 

Roof of the Mouth.—The hard and soft palates form 
the continuous concave and vaulted roof of the mouth (Figs. 
106, 108). The posterior margin of the soft palate is free ; 
the wvu/a hangs down from its middle and rests on the 
dorsum of the tongue. A slight median ridge, called the raphe, 
runs forwards from the uvula, and ends anteriorly, below 
the incisive fossa, in a slight elevation termed the zxczszve 
papilla. In the anterior part of the hard palate the mucous 







Frenulum lingue 
Tip of tongue 


turned up Fimbriated fold 


Deep lingual vein 
“Sublingual fold 


Orifice of sub- 
mandibular duct 


fi 
> eae a 
ni i! 
, 

fi 
om ai 


i 


és 
? 

. 4 
4 

4 
a f 


FiG. 105.—Sublingual Region and Lower Surface of Tongue, 


membrane, on each side of the raphe, is thrown into three or 
four hard transverse corrugations or ridges ; farther back, it 
is comparatively smooth. By carefully palpating the postero- 
lateral angle of the hard palate, the dissector will be able to 
feel the pterygoid hamulus, which can be felt also by the 
tongue in one’s own head. 

Oro-Pharyngeal Isthmus (Isthmus Faucium).—This is 
the communication between the mouth proper and the 
pharynx (Fig. 106). To obtain a good view of it, open the 
mouth widely and depress the tongue. The isthmus and the 
parts which bound it can be examined best in the living 
body, and the dissectors should study their own oro-pharyngeal 
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isthmus with the aid of a looking-glass. It is bounded above 
by the soft palate, below by the dorsum of the tongue, and 
on each side by a curved fold of mucous membrane termed 
the palato-glossal arch. 

Each fpalato-glossal arch descends from the posterior part 
of the inferior surface of the soft palate and, inclining forwards 
as it descends, it ends on the side of the posterior part of 
the tongue. It encloses the palato-glossus muscle. 
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Fic. 106,—Oro-Pharyngeal Isthmus as seen through the widely-opened 
Mouth. The tonsils were slightly enlarged. 


The palato-pharyngeal arch and the tonsil also can be 
seen ; but they belong to the pharynx, with which they will 
be examined. 

Pharynx.—The pharynx is a wide muscular tube lined 
with mucous membrane. It is about five inches long and 
extends from the base of the cranium to the level of the body 
of the sixth cervical vertebra (Fig. 108). There, behind the 
lower border of the cricoid cartilage, it becomes continuous 
with the cesophagus. It is behind the nasal cavities, the mouth 
and the larynx ; and it is the passage which conducts air to 
and from the larynx and the food from the mouth to the 
cesophagus. 

Under ordinary conditions it is expanded from side to side 
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and compressed antero-posteriorly, so that it possesses anterior 
and posterior walls and two borders. Above the level of the 
inlet of the larynx there is always sufficient space for the 
passage of air to the lungs, but below that orifice the anterior 
and posterior walls are in contact except when separated by 
the passage of food (Figs. 108, 109, 110 A, III). 

It is widest above, at the base of the cranium, behind the 
orifices of the pharyngo-tympanic (auditory) tubes. Thence, 
it narrows to the level of the hyoid bone. It widens again at 
the level of the upper part of the larynx and then rapidly 
narrows to its termination. 

To obtain a proper idea of the dimensions of the pharynx, distend it 
moderately by stuffing it with tow—introduced either from above, through 
the mouth, or from below, through the cesophagus. 

Relations. —FPosteriorly, the pharynx is bound to the pre- 
vertebral fascia by some lax areolar tissue which offers no 
impediment to its movements during deglutition. Ox each 
side, the pharynx is related to the great vessels and nerves 
of the neck, and to the styloid process and the muscles which 
take origin from it; and the pharyngeal plexus of nerves 
ramifies over it, and supplies it with motor and sensory twigs. 
Anteriorly, the pharyngeal wall is interrupted by the openings 
of the nasal cavities, mouth, and larynx ; and it is from the 
structures which lie in proximity to those apertures that it 
derives its principal attachments. 

Attachments.—On each side, from above downwards, it is 
attached :—(a) to the medial pterygoid lamina; (4) to the 
pterygo-mandibular ligament ; (c) to the side of the tongue ; 
(d@) to the medial side of the mandible ; (¢) to the hyoid bone ; 
(f) to the thyroid cartilage; (g) to the cricoid cartilage. 
Above, it is attached to the base of the skull. The various 
attachments will be studied more fully when the constituent 
parts of the walls are dissected. 

Pharyngeal Wall.—There are five well-marked strata in 
the wall of the pharynx. From without inwards they are :— 
(1) bucco-pharyngeal fascia; (2) pharyngeal muscles; (3) 
pharyngo-basilar fascia; (4) submucous coat; (5) mucous 
membrane. 

The ducco-pharyngeal fascia is a coating of fibrous tissue 
which covers both the buccinator and the pharyngeal muscles ; 
the pharyngo-bastlar fascia lines the deep surface of the 
pharyngeal muscles. 
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The muscular layer, which is composed of the three 
constrictor muscles, with the stylo-pharyngeus and palato- 
pharyngeus, must now be dissected. 


Dissection.—Remove the bucco-pharyngeal fascia and clean 
the pharyngeal muscles, sweeping the knife in the direction of 
their fibres. Note the plexuses of veins and nerves, and remove 
them. 


Pharyngeal Veins.—These veins lie between the muscles 
and the fascia on the posterior wall and the borders of the 
pharynx, where they anastomose together to form the pharyn- 
geal venous plexus, which receives blood from the pharynx, 
soft palate, and prevertebral region. It communicates with 
the pterygoid plexus and the cavernous sinus. Two or more 
channels carry the blood from it to the internal jugular vein. 

Constrictor Muscles.—The constrictor muscles are three 
pairs of curved sheets of muscular fibres that lie in the sides 
and posterior wall of the pharynx, and are so arranged that 
they overlap each other from below upwards (Fig. 107). 
They are inserted into the median fibrous raphe which 
descends in the posterior wall of the pharynx from the 
pharyngeal tubercle of the base of the skull. They are 
supplied by the pharyngeal plexus of nerves—the inferior 
constrictor receiving additional twigs from the external and 
recurrent laryngeal nerves. 

The inferior constrictor muscle arises from the side of the 
cricoid cartilage and from the oblique line of the thyroid 
cartilage. The muscle curves backwards and medially to 
meet its fellow in the median raphe. The lower fibres are 
horizontal, but the remainder ascend, with increasing degrees 
of obliquity, until the highest fibres almost reach the base of 
the skull. The lower margin of the inferior constrictor over- 
laps the commencement of the cesophagus, and the recurrent 
laryngeal nerve and the inferior laryngeal artery pass up- 
wards under cover of it to reach the larynx. 

The middle constrictor is a fan-shaped muscle (Fig. 107, ¢). 
It arises from the greater and lesser cornua of the hyoid bone 
and from the lower part of the stylo-hyoid ligament. From 
those origins, its fibres pass round the pharyngeal wall to 
the median raphe. As they curve the lowest fibres descend, 
the highest ascend, and the middle fibres run horizontally. 
The lower portion of the muscle is overlapped by the inferior 
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constrictor posteriorly ; and in the interval which separates 
the margins of the muscles in the side of the pharynx, opposite 
the thyro-hyoid interval, the internal laryngeal nerve and the 
superior laryngeal artery will be seen piercing the thyro-hyoid 
membrane to gain the interior of the pharynx. 
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FIG. 107.—Profile View of Pharynx to show Constrictor Muscles. 
(Turner) 


Dissection.—To bring the origin of the superior constrictor 
fully into view cut through the remains of the medial pterygoid 
muscle about its middle, and turn the two parts aside. 


The superior constrictor has a weak but continuous line 
of origin from the following parts :—(a) the pterygoid hamulus; 
(6) the pterygo-mandibular ligament ; (c) the posterior end 
of the mylo-hyoid line of the mandible; (d) the mucous 
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membrane of the mouth and side of the tongue. From their 
origins, the fibres curve backwards and medially to reach 
the median raphe; as a rule, some of the highest gain a 
distinct insertion into the pharyngeal tubercle. 

The lower part of the superior constrictor is overlapped 
by the middle constrictor ; and the stylo-pharyngeus passes 
into the interval between the two as it descends to its inser- 
tion (Fig. 107, ”). The upper border of the muscle, which is 
free and crescentic, falls short of the base of the skull. This 
semilunar deficiency is compensated for by increased strength 
of the pharyngo-basilar fascia. On the outer surface of this 
part of the fascia, there are the upper parts of two muscles— 
the tensor palati anteriorly and the levator palati postero- 
medially—and, close to the base of the skull, the pharyngo- 
tympanic tube lies between the two muscles. 

The pterygo-mandtbular ligament (Fig. 107, g) is a strong, 
narrow, tendinous band which extends from the pterygoid 
hamulus to the posterior part of the mylo-hyoid line. It acts 
as a tendinous bond of union between the buccinator and 
superior constrictor muscles. Its connexions can be appreci- 
ated best by the finger introduced into the mouth and pressed 
laterally along the course of the ligament. 

The pharyngo-basilar fascia is strong in its upper part and 
maintains the integrity of the wall of the pharynx where the 
superior constrictor 1s absent. As it passes downwards it 
gradually becomes weaker, until it is ultimately lost as a 
distinct layer. It lies between the muscles and the submucous 
coat and is visible, from tHe outside of the pharynx, only 
where the muscles are absent. It is the principal means by 
which the pharynx is attached to the base of the skull, and 
it is united also to the pharyngo-tympanic tubes and the bony 
margins of the posterior apertures of the nose. 

Dissection.—Open the pharynx by a median incision through 
the entire length of its posterior wall, and a cross cut close to the 


base of the skull. Remove the stuffing and clean the mucous 
membrane. 


INTERIOR OF THE PHARYNX.—The mucous membrane 
lines the whole interior, and is continuous with the mucous 
membrane of the cavities that open into the pharynx or out 
of it—see next page. 

The submucous coat contains great numbers of mucous 
pharyngeal glands. ‘There are also numerous /ymph-nodules, 
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and in certain localities they are aggregated together into 
large masses called fhe tonsils and the naso-pharyngeal 
tonsil. 

The soft palate extends into the pharynx and divides its 
cavity into an upper and a lower part. The upper part, called 
the naso-pharynx, communicates with the nasal cavities by 
the posterior apertures of the nose, and with the tympanic 
cavities by the pharyngo-tympanic tubes. 

The lower portion of the pharynx is divisible into (1) an 
oral part placed behind the tongue and behind the mouth, 
which opens into it ; and (2) a /eryngeal part, which is behind 
the larynx, and opens into the larynx and the cesophagus. 

Nasal Part of Pharynx.—The naso-pharynx is situated 
immediately behind the nasal cavities and below the body of 
the sphenoid and the basilar part of the occipital bone. It is 
the widest part of the pharynx. Its walls, except the soft 
palate, are not capable of movement, and, consequently, its 
cavity always remains patent, and presents under all condi- 
tions very much the same form. 

Its anterior boundary is occupied by the posterior apertures 
of the nose, through which it opens into the nasal cavities. 
These apertures are a pair of oblong orifices which slope from 
the base of the skull downwards and forwards to the posterior 
border of the hard palate. Each is about one inch long and 
half an inch wide, and it is separated from its fellow by the 
posterior part of the septum nasi. By looking through them, 
the dissector will obtain a partial view of the lower two 
meatuses of the nose and of the posterior ends of the middle 
and inferior conche. 

On each szde wall of the naso-pharynx, the orifice of the 
pharyngo-tympanic tube is seen, and, behind it, the pharyngeal 
recess. The pharyngeal orifice of the tube is at the level of 
the posterior end of the inferior concha of the same side. It is 
bounded above and behind by a prominent and rounded 
margin termed the tubal elevation. A fold of mucous mem- 
brane, termed the salpingo-pharyngeal fold, descends from 
the posterior lip of the orifice. The fold contains a slip of 
muscle called the salpingo-pharyngeus, and as it is traced 
downwards it gradually disappears. 

The dissector should pass a Eustachian catheter through the nose into 


the tube. Hold the catheter with the point downwards. Pass it back- 
wards through the right nasal cavity, along the septum of the nose, to the 
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posterior wall of the pharynx. Pull it towards the palate till the bent end 
of the catheter catches against the back of the hard palate. Turn the point 
through a quarter of a circle to the right side and it will enter the right 
tube. To catheterise the left tube, pass the catheter through the left nasal 
cavity, and in the final stage turn the point to the left side. 
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Fic, 108.—Sagittal Section through Nose, Mouth, Pharynx, and 
Larynx, a little to the right of the median plane. 


In the natural condition of parts there is a deep recess 


on the side wall of the naso-pharynx immediately behind the 
posterior lip of the orifice of the tube. It is termed the 
pharyngeal recess. 
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HiG. 109, —Lateral Radiograph of Neck of man aged 36. 
(Dr. J. F. Brailsford) 


The positions of the Pharynx and the ‘Trachea are shown, like 
air-sinuses of the head, by the relative translucency to the X-rays of their 
air-filled cavities. Note the closure of the post-cricoid portion of the laryngeal 
part of the pharynx. 
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The roof and posterior wall of the naso-pharynx are not 
marked off from each other, but form together a continuous 
curved surface. In the part of the roof which lies between 
the two pharyngeal recesses there is a marked collection of 
lymphoid tissue called the xaso-pharyngeal tonsil. Over its 
surface the mucous membrane is thickened and wrinkled, 
and in its lower part a small median pit, termed the pharyngeal 
bursa, may sometimes be found; the bursa is only large 
enough to admit the point of a fine probe. 

The floor of the naso-pharynx is the soft palate, and is 
curved and sloping. Between the posterior border of the 
soft palate and the posterior wall of the pharynx there 
is an oblique interval, termed the pharyngeal isthmus, 
through which the naso-pharynx communicates with the oral 
part of the pharynx. 

The side boundary of the pharyngeal isthmus is a promi- 
nent fold of mucous membrane called the palato-pharyngeal 
arch. The arch can be distinctly seen in the living person— 
¢é.g.,in one’s own mouth in amirror. It begins at the posterior 
edge of the soft palate and sweeps downwards and backwards 
on the side wall of the pharynx, and gradually fades away. 
It encloses a slip of muscle called the palato-pharyngeus. When 
the right and left palato-pharyngeus muscles contract, they 
approximate the palato-pharyngeal arches; that, combined 
with the tightening and elevation of the soft palate by the 
tensor and levator palati and with the constriction of the 
pharynx by the superior constrictor, closes the pharyngeal 
isthmus ; the passage of solid and liquid food into the naso- 
pharynx is thus prevented. 

It is important to note that the posterior wall and roof of 
the naso-pharynx can be explored by the finger introduced 
through the mouth and the pharyngeal isthmus. 

When the naso-pharynx is illuminated by light reflected 
from a mirror introduced through the mouth, a view of the 
four orifices which open into the nasal part of the pharynx 
may be obtained. Owing to the mirror being placed obliquely, 
and below the level of the hard palate, only the posterior 
parts of the inferior conche are visible, and the inferior 
meatuses of the nose are altogether out of sight. The middle 
and superior meatuses of the nose and the middle and superior 
conche, however, can be brought into view and their condi- 
tion ascertained. The side walls of the naso-pharynx and 
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the orifices of the pharyngo-tympanic tubes also can be fully 
Inspected. 

Oral Part of Pharynx.—The oral pharynx lies behind 
the mouth and tongue. The anterior wall of its lower part 
-is therefore the pharyngeal part of the dorsum of the tongue, 
which looks more or less directly backwards. 

Immediately behind the tongue there is the epiglottis, 
which belongs to the laryngeal part of the pharynx; but 
certain parts connected with it belong to the oral pharynx 
and should be examined now. 

The epiglottis is a leaf-like plate of cartilage, largely en- 
veloped in mucous membrane, and its upper part stands up 
prominently behind the tongue. Pull this part backwards 
and note the glosso-epiglottic and pharyngo-epiglottic folds 
and the epiglottic vallecule. 

The glosso-epiglottic fold is a median ridge of mucous 
membrane between the front of the epiglottis and the back 
of the tongue; the epiglottic vallecula is the depression on 
each side of it. The pharyngo-epiglottic fold is the ridge of 
mucous membrane that bounds the vallecula laterally; it 
extends from the margin of the epiglottis to the side wall of 
the pharynx at its junction with the tongue. 

Above the tongue, there is the oro-pharyngeal isthmus, 
by which the pharynx communicates with the mouth. 

The posterior wall has no outstanding feature. 

The stde wad/ is the interval between the palato-glossal and 
palato-pharyngeal arches ; and it is occupied by the tonsil. 

The Tonsils (Tonsillz Palatine).—These are a pair of 
masses of lymphoid tissue of variable size. Each is placed 
in the side wall of the oral pharynx opposite a point a little 
above the angle of the mandible. It lies between the 
palato-glossal and palato-pharyngeal arches, above the back 
part of the tongue and below the soft palate. In early life, it 
is larger than the space enclosed by these boundaries, and 
burrows upwards into the soft palate and forwards under the 
palato-glossal arch. 

Its medtal surface is uneven and is covered with mucous 
membrane which dips into it to line deep, narrow crypts— 
about a dozen in number—called the somstllar pitts; the 
widest of these is in the upper part of the tonsil, and is called 
the zxtratonstllar cleft. 

The /ateral surface is related to the superior constrictor, 
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which separates it from the facial artery at the point where 
that artery begins to bend downwards. The tonsil is, how- 
ever, not in actual contact with the constrictor. Its lateral 
surface is covered with a thin fibrous sheet which, though it 
does not surround the whole tonsil, is called its capsule, and 
the capsule is connected by loose areolar tissue with the 
pharyngo- basilar fascia on the inner surface of the constrictor. 
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Fig. rrr. —Transverse Section through the Neck at the leve) of upper 
part of Thyroid Cartilage. 


Anteriorly, a fibrous band connects the capsule with the sheath 
of the palato-glossus, and helps to hold the tonsil in place 
during swallowing. One or more inconstant veins descend 
from the soft palate lateral to the capsule and pierce the 
superior constrictor. When these are represented by a single 
vein closely related to the capsule, it may be the source of the 
embarrassing bleeding that sometimes attends removal of the 
tonsil (Denis Browne). 

Vessels and Nerves of Tonstl——The chief artery of the 
tonsil is the tonsillar branch of the facial, which enters the 
lower part of its lateral surface. The veins—usually two— 
pierce the superior constrictor near the artery and either end 
in the pharyngeal plexus or unite to form a single stem 
which ends in the common facial. The lymph-vessels pierce 
the superior constrictor and pass partly laterally and partly 
downwards to the nearest glands—+#.e. to those on the carotid 
sheath opposite the angle of the mandible, and to the posterior 
member of the submandibular group. The nerves are derived 
from the glosso-pharyngeal and the lesser palatine. 
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Laryngeal Part of Pharynx.—The laryngeal part of the 
pharynx is behind the larynx, and diminishes rapidly in width 
from above downwards. 

Its posterior wall and stde walls are covered with smooth 
mucous membrane, and present no peculiarities. 

Its antertor wall is the back of the larynx, and the parts 
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Fic. 112.—Anterior Wall of Laryngeal Part of Pharynx. 


to be noted are :—(1) the inlet of the larynx and its boundaries ; 
(2) a piriform fossa on each side of the inlet; and (3) the mucous 
membrane on the back of the arytenoid and cricoid cartilages 
below the inlet. 

The inlet of the larynx is a large, oblique opening bounded 
above and in front by the epiglottis, on each side by the ary- 
epiglottic fold of mucous membrane, and postero-inferiorly 
by the interarytenoid fold of mucous membrane. 

Each ary-epiglottic fold is a sharp, wide fold that extends 
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downwards and backwards from the margin of the epiglottis 
to the arytenoid cartilage. It contains a muscle called the 
ary-epiglotticus; and, near its lower end, it contains two 
small pieces of cartilage which produce two little eminences— 
an upper or anterior called the cuneiform tubercle, and a lower 
called the corniculate tubercle. 

The arytenoid cartilages are a pair of three-sided cartilages 
placed on the upper border of the lamina of the cricoid carti- 
lage. The tnterarytenoid fold of mucous membrane passes 
between them; it forms the lower boundary of the inlet, 
and encloses the arytenoid muscles, which pass from the 
back of one arytenoid cartilage to the back of the other 
(Fig. 123). 

The piriform fossa is the fairly deep hollow bounded 
medially by the arytenoid cartilage and the ary-epiglottic 
fold, and laterally by the mucous membrane that clothes 
the posterior part of the thyroid cartilage and thyro-hyoid 
membrane. It is of practical importance because foreign 
bodies may lodge in it, and, if sharp-pointed, may stick in its 
walls. 

Below the level of the inlet, the mucous membrane of 
the anterior wall of the pharynx clothes the muscles that 
cover the backs of the arytenoid and cricoid cartilages— 
the arytenoid and posterior crico-arytenoid muscles — and 
is in contact with the posterior wall except when food is 
passing (Fig. 109). 

The esophageal openings the narrowest part of the pharynx, 
and is opposite the lower border of the cricoid cartilage. 

Soft Palate.—The soft palate is a movable curtain which 
extends downwards and backwards into the pharynx. Dur- 
ing deglutition it is raised and helps to shut off the nasal 
part of the pharynx from the portion below. <Anteriorly, it is 
attached to the posterior margin of the hard palate; on each 
side, it is connected with the side wall of the pharynx ; and 
posteriorly, it presents a free border. The conical process, 
termed the wvu/a, hangs down from the middle of the free 
margin; and the sharp, concave part of the margin, on 
each side of the uvula, becomes continuous with the 
palato - pharyngeal arch. The upper surface of the soft 
palate is convex and continuous with the floor of the nasal 
cavities. The inferior surface is concave and forms part 
of the vault of the mouth. From the posterior part of the 
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inferior surface, on each side, a palato-glossal arch curves 


downwards. 
The soft palate is composed of a fold of mucous membrane 


whose two layers enclose muscular, aponeurotic, and glandu- 
lar structures, together with blood-vessels and nerves. From 
above downwards, these structures are arranged as follows :— 


(1) Mucous membrane, covered with ciliated epithelium. 

(2) A layer of muscle. 

(3) Palatine aponeurosis. 

(4) Another layer of muscle. 

(5) A great number of mucous palatine glands, which make up the 
greater part of the thickness of the soft palate. 

(6) Mucous membrane, covered with stratified epithelium. 


Palatine Aponeurosts.—This is a tendinous sheet that lies 
in the anterior two-thirds of the soft palate, and is attached 
to the crests on the lower surface of the bony palate near its 
posterior edge. It thins rapidly as it extends backwards, 
but near the bony palate, where muscle fibres are scanty, 
it is thick and strong ; the anterior part of the soft palate is 
therefore more horizontal and less movable than the posterior 
part. 

MUSCLEs OF SoFT PALATE.—'They are :—the levator palatti 
and ¢ensor palatt, which descend to the palate from the base of 
the skull; the palato-glossus and palato-pharyngeus, which 
descend from it to the tongue and pharynx ; and the musculus 
uvule, which lies in its substance. 


Dissection.—The dissection of the soft palate is difficult, 
and it is only in a fresh part that the precise relations of the 
different muscular layers can be made out. Begin by making 
it tense by means of a hook, and then carefully remove the 
mucous membrane from both surfaces, and also from the palato- 
glossal and palato-pharyngeal arches, and from the salpingo- 
pharyngeal! fold, in order to expose the muscles within them. 


Palato-Glossus.—The palato-glossus forms a thin sheet in the lower 
part of the soft palate. Its fibres are partly continuous with those of the 
other side and are partly attached to the palatine aponeurosis. They 
converge to form a slender slip that descends in the palato-glossal arch 
to the back part of the side of the tongue, where most of it mingles with 
other lingual muscles, but a small bundle is inserted into the capsule 
of the tonsil. 

When the two palato-glossi contract, they draw the tongue and soft 
palate closer together and also approximate the palato-glossal arches ; 
they thus assist in closing the oro-pharyngeal isthmus to prevent the return 
of food after it has passed from mouth to pharynx. The nerve supply 
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is from the pharyngeal plexus by fibres derived from the accessory 


nerve. 

Palato-Pharyngeus.—In the soft palate the palato-pharyngeus is 
divided into two parts separated by the levator palati. Both parts arise 
from the upper surface of the palatine aponeurosis, but the part postero- 
medial to the levator spreads out under the upper layer of mucous mem- 
brane and is partly continuous with the corresponding fibres of the 
opposite side. A portion of the other part soon detaches itself and curves 
backwards to mix with the fibres of the superior constrictor. All the rest 
of the fibres converge to form a small bundle that descends over the inner 
surface of the constrictor in the palato-pharyngeal arch. This bundle 
is joined by the salpingo-pharyngeus and stylo-pharyngeus, and most 
of it is inserted with them into the posterior border of the thyroid car- 
tilage, but part of it spreads out to be attached to the pharyngo-basilar 
ee It is supplied by the accessory nerve through the pharyngeal 
plexus. 

The two palato-pharyngei assist other muscles in elevating the pharynx 
and larynx during swallowing. They draw the two palato-pharyngeal 
arches close together like two curtains, and thus help to close the pharyn- 
geal isthmus—the food passing down over the anterior surfaces of the 
approximated arches. The fasciculus that joins the superior constrictor 
assists that muscle in constricting the pharynx; and it is said to be 
specially developed in cases of cleft palate and to be an important factor 
in the closure of the isthmus. 

Salpingo-Pharyngeus.—This very slender muscle arises by one or 
two slips from the lower border of the cartilage of the pharyngo-tympanic 
tube near its pharyngeal end. (Sa/pimx means a tube.) The muscle 
descends over the inner surface of the superior constrictor, in the salpingo- 
pharyngeal fold of mucous membrane, and joins the palato-pharyngeus. 

M. Uvulze.—The musculus uvule is in the form of a pair of slender 
slips that lie side by side under cover of the superficial fibres of the palato- 
pharyngeus. They arise from the posterior nasal spine, pass backwards 
through the soft palate, unite together and enter the uvula to be inserted 
into its mucous membrane. 

It shortens the uvula ; and it is supplied by the accessory nerve through 
the pharyngeal plexus. 


Dissection.—tThe levator palati muscle has been seen already 
on the outer side of the pharynx (Fig. 107). To display it from 
the inside remove the mucous membrane, the submucous tissue, 
and the pharyngo-basilar fascia from the uppermost part of the 
side wall of the pharynx ; identify the muscle, and follow it down 
into the soft palate. Ina well-injected specimen the terminal part 
of the ascending palatine artery will be seen descending along the 
levator palati into the soft palate. 


Levator Palati.—The elevator of the palate is a rounded, fleshy slip 
that arises from the quadrate area of the petrous temporal bone and from 
the medial surface at the cartilage of the pharyngo-tympanic tube. It 
passes downwards and forwards, crosses the upper border of the superior 
constrictor, pierces the pharyngo-basilar fascia, passes below the orifice of 
the tube, and enters the soft palate between the two parts of the palato- 
pharyngeus. There, its fibres spread out and are partly inserted into 
the palatine aponeurosis, but, posteriorly, the majority of the fibres become 
continuous with the corresponding fasciculi of the opposite side. The 
ps supply is derived from the accessory nerve through the pharyngeal 
plexus. 


292 HEAD AND NECK 


Tensor Palati.—The tensor of the palate is a thin, flat, triangular 
muscle that ends inferiorly in a slender tendon. The muscle has been 
seen already in the medial wall of the infratemporal fossa (p. 183). It 
arises from the spine of the sphenoid, the lateral surface of the pharyngo- 
tympanic tube and the floor of the scaphoid fossa. The fibres converge 
on the tendon, which turns medially in a groove on the lower surface of 
the root of the pterygoid hamulus, and enters the palate. The tendon 
has a peculiar corrugated appearance; and a synovial bursa facilitates 
its play over the root of the hamulus. In the palate, the tendon expands 
and fuses with the palatine aponeurosis. 

The tensor is supplied by the mandibular nerve through the otic 
ganglion. 

Vessels and Nerves of Soft Palate-—The ascending palatine branch of 
the facial artery is the principal artery of supply. It ascends on the side 
wall of the pharynx to the upper border of the superior constrictor, and 
then descends with the levator to the palate. Its place may be taken by 
the palatine branch of the ascending pharyngeal artery. The J/esser 
naan branches of the greater palatine artery also contribute to the 
supply. 

The lesser palatine nerves supply the mucous membrane. The tensor 
is supplied by the mandibular nerve; the other muscles are supplied by 
the accessory nerve by fibres that reach the pharyngeal plexus through 
the pharyngeal branch of the vagus. 


Pharyngo-Tympanic Tube (Tuba Auditiva).—The 
pharyngo-tympanic tube is the canal through which air passes 
from the pharynx to the tympanic cavity, and thence to the 
tympanic antrum and mastoid air-cells. It is about an inch 
and a half long, and is divided into two portions according 
to its structure. Its /ateral half-inch, which is near the 
tympanic cavity, has bony walls, for it runs in the interval 
between the tympanic and petrous portions of the temporal 
bone. The medial part consists mainly of cartilage. It is 
lodged in the gutter on the base of the skull between the 
petrous part of the temporal bone and the greater wing of 
the sphenoid. The cartilaginous part of the tube comes 
under the notice of the dissectors at the present stage, and 
they should first note its direction and then study its relations 
and the construction of its wall. 

Ascertain its direction by passing a probe into it through 
its pharyngeal orifice. It runs backwards and laterally and 
slightly upwards, and passes first above and then to the 
lateral side of the levator palati, and along the medial side 
of the upper part of the tensor palati. It lies, therefore, in 
a considerable part of its extent, between the two muscles 
(Fig. 143). 

Before removing the mucous membrane from the 
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pharyngeal part of the tube, note that at the lower margin 
of the orifice there is a prominent rounded eminence, due to 
the subjacent levator muscle. The removal of the mucous 
membrane will reveal the fact that the wall of the tube is 
formed, in great part, by a triangular plate of cartilage, which 
is folded upon itself to form the upper and medial walls of 
the tube. The cartilage is deficient below and laterally, its 
place being taken by dense fibrous tissue which connects 
the margins of the cartilage and completes the wall of the 
canal. The base of this folded triangle of cartilage gives rise 
to the ¢ubal elevation, already examined, on the side wall of 
the naso-pharynx (p. 283). The interior of the tube is lined 
with mucous membrane continuous with that of the pharynx 
and the tympanic cavity ; and its calibre varies considerably 
in different parts of its course. It is narrowest at a point 
termed the zsthmus, situated at the junction of the osseous 
and cartilaginous parts. As the tube is traced from the 
isthmus to the pharynx it gradually increases in calibre, and it 
attains its greatest width at its pharyngeal aperture. 


CaRoTID CANAL AND MAXILLARY NERVE 


The carotid canal is in the petrous part of the temporal 
bone, and contains the internal carotid artery, the internal 
carotid plexus of sympathetic nerves, and a plexus of veins. 


Dissection.—To open up the carotid canal, remove its 
inferior wall with the bone-forceps ; but do not interfere with 
the pharyngo-tympanic tube, which lies in close proximity. 
The dissection must be made on one side only. 


Internal Carotid Artery.—The portion of the internal carotid artery 
which passes through the carotid canal is about three-quarters of an inch 
long. At first it ascends vertically; then, bending suddenly, it runs 
horizontally medially and forwards. It emerges from the canal at the 
apex of the petrous bone and enters the foramen lacerum, where it turns 
upwards, pierces the external layer of the dura mater, and enters the 
middle fossa of the skull. The remainder of the course of the internal 
carotid artery has been examined already (p. 117). Within the carotid 
canal it lies below and anterior to the cochlea and the tympanic cavity. 
The greater superficial petrosal nerve and the trigeminal ganglion are 
placed above it, but are separated from it by a thin plate of bone which, 
however, may be replaced by fibrous tissue. 

Internal Carotid Nerve and Plexus.—The internal carotid nerve is 
a large branch which proceeds from the upper end of the superior cervical 
ganglion, and enters the carotid canal with the internal carotid artery. 
It soon divides into a number of branches which form the internal carotid 
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plexus around the internal] carotid artery ; and the plexus ends by dividing 
into secondary plexuses that surround the anterior and middle cerebral 
arteries. The dissection of the branches can be satisfactorily effected 
only under specially favourable circumstances. 

At the posterior end of the cavernous sinus, a ganglion is sometimes 
found in the plexus. 

Branches.—The internal carotid plexus communicates with the 
tympanic plexus by means of superior and inferior carotico-tympantc 
nerves given off in the carotid canal, and with the spheno-palatine ganglion 
by the deep petrosal nerve, which unites with the greater superficial 
petrosal branch of the facial nerve to form the nerve of the pterygoid canal. 
It gives branches also to the trigeminal ganglion, the third, fourth, sixth 
nerves and ophthalmic division of the fifth nerve, and a branch which 
accompanies the naso-ciliary nerve into the orbit, where it joins the 
ciliary ganglion. 


Maxillary Nerve.—The course of the maxillary nerve 
has been studied already in the macerated skull, and its 
continuation—the infra-orbital merve—has been traced. 
The dissectors may now proceed to expose the nerve in the 
region which they are dissecting. 


Dissection.—Remove the temporal muscle and the upper 
head of the lateral pterygoid muscle, and, placing the saw 
upon the cut margin of the skull at a point immediately above 
the external meatus, carry it obliquely downwards and forwards, 
through the squamous part of the temporal bone and the greater 
wing of the sphenoid, towards the medial end of the superior 
orbital fissure—entering that fissure immediately to the lateral 
side of the foramen rotundum. Make a second saw-cut from 
the cut margin of the cranial wall, immediately above the 
anterior margin of the greater wing, downwards into the superior 
orbital fissure to meet the first saw-cut. Remove the wedge- 
shaped piece of bone included between the cuts. 

To obtain additional space and to open up the pterygo- 
palatine fossa more fully, remove what remains of the greater 
wing of the sphenoid on the lateral side of the foramen rotundum, 
but preserve the circumference of that aperture. 


The dissectors should now turn to p. 183 and re-read the 
account of the maxillary nerve and its branches. 
They will then proceed to examine the cavity of the nose. 


CAVITY OF NOSE 


Dissection.—Remove the portion of the mandible which still 
remains (together with the tongue and larynx), from the upper 
part of the skull. From the angle of the mouth, on each side, 
carry the knife backwards through the buccinator and the 
mucous membrane and through the pterygo-mandibular liga- 
ment and the side wall of the pharynx. Cut the internal carotid 
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artery, the smaller vessels which are still undivided and the 
nerves which still connect the pharynx with the skull. Wrap 
up the larynx and tongue and lay them aside for future 
dissection. 

Divide the anterior part of the skull by a sagittal saw-cut 
close to one side of the nasal septum. The nasal septum 
usually deviates to one or other side. Pass a probe through 
the posterior aperture of the nose to find out to which side 
the septum bulges, and make the section close to its concave 
side. Begin anteriorly by introducing a knife into the nostril of 
that side, and carry it upwards through the cartilaginous part 
of the nose to the nasal bone. Then, place the specimen so that 
the face rests upon the table, and divide the soft palate in the 
median plane. Complete the section by sawing through the 
hard palate and bony roof of the nasal cavity at the side of the 
median plane, making every effort to preserve the septum of 
the nose intact. 


Septum Nasi.—The septum of the nose divides the 
cavity into two narrow chambers—the right and the left 
cavity of the nose. It is seldom placed accurately in the 
median plane, but almost invariably bulges or deviates to 
one or other side (more frequently to the right). Immediately 
above the nostril, the septum shows a slight depression. That 
portion of the septum is the medial wall of the vestzbule of the 
nose, and is clothed with skin from which a number of stiff 
hairs, termed vzbriss@, project into the cavity. The rest of 
the septum is covered with mucous membrane which is closely 
adherent to the subjacent periosteum and perichondrium ; 
and it is separable into two districts, viz., a lower or respiratory 
area, and a much smaller upper or ol/factory area—comprising 
not more than the upper third of the septum—in which 
branches of the olfactory nerve spread out. The respiratory 
mucous membrane is very thick and spongy. It is highly 
vascular and contains numerous mucous glands, the orifices 
of whose ducts can be detected by the naked eye. Over the 
olfactory district, the mucous membrane is softer and more 
delicate, and the glands are smaller. In the fresh state it 
has a yellowish colour. 

Construction of Nasal Septum.—To expose the skeleton 
of the septum, strip off the mucous membrane. The chief 
constituents of its skeleton are:—(1) the vomer, below and 
behind ; (2) the perpendicular plate of the ethmoid, above 
and behind ; and (3) the septal cartilage, below and in front. 
Small portions of other bones take a minor part in its 
construction. 
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The septal cartilage fills up the wide, angular gap between the vomer 
and the perpendicular plate of the ethmoid, and it extends forwards 
towards the point of the nose. It is a broad, irregularly quadrilateral 
plate. Its upper and posterior border is in apposition with the anterior 
border of the perpendicular plate ; and its lower and posterior border, much 
thickened, is received into the groove in the anterior border of the vomer 
and the nasal crest of the maxilla. The angle between these two 
borders is prolonged backwards for a varying distance between the two 
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FIG. 113.—Sagittal Section through Nose, Mouth and Pharynx, 
a little to the left of the median plane. 


plates of the vomer. The upper and anterior border of the septal cartilage 
is in contact, above, with the suture between the two nasal bones ; below 
that, it is related to the upper pair of cartilages of the nose; and, still 
lower down, it occupies the interval between the medial parts of the 
lower pair of cartilages. 

Its connexion with the upper cartilage on each side is a very intimate 
one; indeed, below the nasal bones, the three cartilages are directly 
continuous, but lower down they are separated on each side by a fissure 
which runs upwards for some distance. The Jower and antertor border 
is short and free, and extends backwards to the anterior nasal spine. The 
anterior angle of the septal cartilage is blunt and rounded, and does not 
reach the point of the nose, which is formed by the lower cartilages. 

The deviation of the septum nasi from the median plane will now (in all 
probability) be seen to be dué to a bulging of the vomer and perpendicular 
plate of the ethmoid along their line of union. As a rule, it is not de- 
veloped until after the seventh year. 
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The smaller constituents of the septum are :—(1) The crest and rostrum 
of the sphenoid, above and posteriorly ; (2) the nasal spine of the frontal 
bone and the medial parts of the nasal bones, above and anteriorly ; (3) the 
septal part of the lower lateral cartilage, near the tip ; (4) the nasal crests 
of the maxillz and palatine bones, inferiorly. 


Dissection.—Remove the septum piecemeal—but very care- 
fully, in order to preserve intact the mucous membrane which 
clothes the opposite side of the septum. It is in that membrane 
that the nerves and blood-vessels must be examined. 


Vessels and Nerves of Septum Nasi.—The nerves of the 
septum are as follows :— 


Nerves of Smell . Olfactory (p. 304). 

1. Spheno-palatine. 

2. Branches of anterior ethmoidal nerve. 

3. Twigs from the nerve of pterygoid canal. 


Nerves of Common 
Sensation 


The long spheno-palatine nerve (N. naso-palatinus) is a 
long, slender nerve that can easily be detected on the deep 
surface of the mucous membrane of the septum. It springs 
from the spheno-palatine ganglion, and enters the nasal 
cavity through the spheno-palatine foramen accompanied 
by the spheno-palatine branch of the maxillary artery. It 
first runs medially across the roof of the cavity; then, 
changing direction, it passes downwards and forwards, in a 
groove on the surface of the vomer, to reach the floor of the 
nose, and thence through the incisive canal and median 
incisive foramen to end in the mucous membrane of the 
anterior part of the hard palate. 

The short spheno-palatine nerves from the spheno-palatine 
ganglion and the twigs from the nerve of the pterygoid canal 
send filaments to the postero-superior part of the septum, 
which, however, are too slender to be found in an ordinary 
dissection. 

The medial nasal branches of the anterior ethmoidal nerve 
will be found descending over the anterior part of the nasal 
septum. They may be traced as far as the vestibule. 

The arteries which convey blood to the septum are 
branches of the spheno-palatine (p. 305), ethmoidal (p. 108) 
and superior labial arteries (Fig. 8). 


Dissection.—Disengage the nerves from the septum, in 
order that, afterwards, they may be traced to their origins. 
Then, with scissors, divide the mucous membrane along the roof 
of the nasal cavity and turn it down. When that is done, the 
opposite nasal cavity will be exposed. 
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Cavity of Nose.—The cavity, as a whole, is divided by 
the septum into a right and a left half, and each half may be 
spoken of as a cavity of the nose. 

Each cavity is about two inches in height and from two 
to three inches in length ; but it is narrow from side to side, 
measuring half an inch or less at the floor, and only one or 
two millimetres at the roof. Its width is further reduced by 
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The upper arrow shows the opening of an anterior ethmoidal sinus into the hiatus 
semilunaris. The lower arrow passes from the maxillary sinus into the hiatus. 
the conche, which project into the cavity from the lateral wall. 

Each nasal cavity presents a medial wall formed by the 
septum, a lateral wall, a roof, a floor (Figs. 47, 114), and an 
anterior and a posterior aperture. 

The anterior apertures or zosfriJs are a pair of oval orifices 
which open upon the face and look downwards. The posterior 
apertures open into the naso-pharynx and look backwards and 
downwards. 

The roof is about three inches in length, but is very narrow 


CAVITY OF NOSE 299 


from side to side. It is divisible into an anterior sloping part, 
a posterior sloping part and a middle part—the cribriform 
plate of the ethmoid—which is nearly horizontal. 


The anterior part of the roof is formed by the nasal part of the frontal 
bone, by the nasal bone, and by the upper cartilage of. the nose and the 
septal cartilage where they meet. The posterior part of the roof is com- 
posed of the antcrior and inferior surfaces of the body of the sphenoid, 
and also of the ala of the vomer, the sphenoidal process of the palatine 
bone, and the vaginal process of the medial pterygoid lamina, all of which 
are applied to the inferior surface of the body of the sphenoid. 


The floor is about two inches in length and barely half 
an inch in width. It is formed by the palatine process of 
the maxilla and the horizontal part of the palatine bones ; 
it 1s concave from side to side and is slightly higher in front 
than behind. 

The lateral wall of each nasal cavity is very uneven owing 
to the projection of the three conche. 


The part which the different bones take in the formation of the lateral 
wall of the cavity of the nose must in the first place be studied in a 
sagittal section through the macerated skull, and the dissectors should 
constantly refer to such a preparation during the dissection. In front, 
it is formed by the upper and lower cartilages of the nose, the nasal bone, 
and the frontal process of the maxilla. Farther back, the lacrimal, 
the ethmoid, and the inferior concha, and a portion of the body of the 
maxilla, enter into its construction; and still farther back there are the 
perpendicular part of the palatine bone and the medial pterygoid plate. 
Placed in relation to the lateral wall there are the e¢hmotdal atr-sinuses, 
which intervene between the upper part of the nasal cavity and the orbit, 
and, at a lower level, the maxz/lary sinus is situated immediately to the 
lateral side of the nasal cavity (Figs. 47, 114). 


Turning now to the dissection, the dissectors will see that 
the lateral wall is separable into three areas. They are :—(1) 
the vestibule ; (2) the atrium of the middle meatus ; (3) the 
region of the conche and the intervening meatuses. 

The vestibule of the nose (Figs. 113, 115) is the part 
immediately above the nostril, and its size and shape can 
be altered by the contraction of the nasal muscles. Its 
walls are lined with skin from which the stout hairs called 
vibrisse grow. ‘The anterior hairs incline backwards; the 
posterior hairs incline forwards; thus, the entrance into the 
nose is guarded by a filter-like arrangement of hairs. 

The atrium of the middle meatus (Fig. 115) is above 
and slightly behind the vestibule, and immediately in front 
of the middle meatus. Its lateral wall is slightly concave ; 
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and at its upper part, near the nasal bone, a feeble elevation 
termed the agger nasi may be noticed running downwards 
and forwards. It represents an additional concha which is 
present in some mammals. 
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Fic, 115.—Lateral Wall of Left Nasal Cavity. (From Schwalbe. ) 
1. Incisive canal. _ 11. Spheno-ethmoidal recess. 
2, 2’. The two parts of the vestibular area. | 12. Superior concha. 
3. Vibrisse. 13. Superior meatus. 


4. Elevation intervening between the | '4 Middle concha. 
vestibular district and the atrium. 15. Inferior concha. 


afl ber end of oneal bone 16. Sphenoidal air-sinus, 
° 17. Tubal elevation.’ 


6. Frontal air-sinus. 
Cribrif ; eae 18. Posterior aperture of nose. 
Ze SOE DEM prate or et moid. 19, Orifice of pharyngo-tympanic tube. 
8. Atrium of middle meatus. 20. Pharyngeal recess. 
9. Agger nasi. 21. Posterior lip of tube. 
to. Occasional concha suprema. a, 6, c. Free border of middle concha. 


Conche and Meatuses~Behind the vestibule and the 
atrium there is the region of the conche and the meatuses. 
The conchee are three curled bony plates that project into 
the cavity from the side wall and curve downwards. They 
are covered with thick mucous membrane. The upper two 
are processes of the ethmoid ; the lower concha is an inde- 
pendent bone. 
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The superior concha (Fig. 115) is very short, and is 
placed on the upper and posterior part of the lateral wall of 
the cavity. Its free border begins a little below the middle 
of the cribriform plate, and passes obliquely downwards and 
backwards, to a point immediately below the body of the 
sphenoid, where it ends. The middle concha (Fig. 115) is 
much bigger and extends from the posterior aperture to the 
atrium. The inferior concha (Fig. 115) is slightly longer 
than the middle, and is about midway between the middle 
concha and the floor of the nose. 

The superior meatus (Fig. 115) is a short narrow fissure 
between the superior and middle conche. The posterior 
ethmotdal sinuses open into its upper and anterior part by 
one aperture, or, sometimes, by several apertures. 


To bring the apertures into view, introduce the blade of a pair of 
forceps under the superior concha, and force it upwards—taking care 
not to injure the mucous membrane more than is necessary. 


The middle meatus is a much more roomy passage than the 
superior meatus; it extends backwards from the atrium, 
between the middle and inferior conchze. To expose it, tilt 
the middle concha forcibly upwards and backwards. 

The upper and anterior part of the middle meatus leads 
into a funnel-shaped passage called the znfundzbulum, 
through which the frontal sinus communicates with the 
cavity of the nose. 

On the lateral wall of the middle meatus there is a deep, 
curved groove or gutter which begins at the infundibulum and 
runs from above downwards and backwards. The groove is 
termed the Azatus semilunaris (Fig. 116), and in it there are 
the openings of the maxzllary sinus and antertor ethmotdal 
sinuses. The upper boundary of the hiatus semilunaris is 
prominent and bulging. It is termed the dulla ethmoidalts. 
On or above the bulla there is the aperture of the mzddle 
ethmotdal sinuses. 

The orifice by means of which the maxillary sinus com- 
municates with:the middle meatus is in the medial wall of 
the sinus near its roof and is seen in the posterior part of the 
hiatus as a slit-like cleft. Sometimes, however, there is 
a second orifice, situated lower down, and it opens into the 
middle meatus immediately above the middle point of the 
attached margin of the inferior concha. 
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The dissectors should note that, on account of the relation- 
ship of the infundibulum to the hiatus semilunaris and of the 
hiatus to the opening of the maxillary sinus, there is a tend- 
ency for the secretion of the frontal sinuses to flow into the 
maxillary sinus. (See Fig. 116.) 

The inferior meatus is the horizontal passage that separates 
the inferior concha from the floor and lateral wall of the 
nasal cavity. The naso-lacrimal duct opens into the anterior 
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Fic. 116.——Lateral Wall of Nasal Cavity and Naso. Pharynx. 
The three conchz have been removed. 


part of the inferior meatus near the attached border of the 
concha. 


Dissection.—To bring the aperture of the naso-lacrimal 
duct into view, remove a small portion of the anterior part of 
the inferior concha with the scissors; pass a probe upwards 
through the duct to confirm the statement that it is continuous 
with the lacrimal sac. 


The orifice of the naso-lacrimal duct varies in form. It 
may be wide, patent and circular; or the mucous membrane 
may be prolonged over the opening, reducing its size and 
acting as a flap-valve to the orifice. In some specimens 
the orifice is so minute that it 1s difficult to find it. 
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The space above and behind the superior concha is termed 
the spheno-ethmoidal recess, and in its posterior part the 
aperture of the sphenotdal atr-sinus is seen (Fig. 116). 

Muco-Periosteum of Lateral Wall of Nasal Cavity.— 
It has been noted that the vestibule is lined with skin. The 
remainder of the lateral wall is covered with mucous mem- 
brane which is so closely adherent to the periosteum that the 
two are inseparable and form a muco-periosteum. A similar 
membrane covers the roof and the floor. The muco-peri- 
osteum is continuous :—(1) through the naso-lacrimal duct, 
with the ocular conjunctiva; (2) through the various apertures, 
with the delicate lining membrane of the air-sinuses which 
open into the cavity; and (3), through the posterior apertures, 
with the pharyngeal mucous membrane. 

On the lateral wall, as on the septum, the muco-periosteum 
is separable into an upper, olfactory, and a lower, respiratory 
portion; but the subdivision cannot be appreciated by the 
naked eye, for the one district passes into the other without 
any sharp line of demarcation. The olfactory region com- 
prises merely the region of the upper concha ; the respiratory 
region includes the rest. On the lower part, the muco- 
periosteum is thick and spongy, more particularly over the 
lower borders and posterior extremities of the middle and 
inferior conch, where the membrane presents an irregular 
surface and forms soft, bulging cushions. The spongy con- 
dition is due to rich venous plexuses ; and in the region of 
the inferior concha the veins are so numerous that the muco- 
periosteum assumes the character of cavernous tissue. When 
turgid with blood it swells out and obliterates the interval 
between the concha and the septum. The muco-perlosteum 
of the floor, meatuses and atrium, is smoother than that over 
the conche and is not so thick. 

Everywhere, numerous mucous glands are embedded in 
it, and the orifices of the ducts are visible to the naked eye. 
In the olfactory region, the lining membrane of the nose, in 
the fresh state, 1s of a yellowish colour, and it is softer and 
more delicate than in the respiratory part. 

The great vascularity of the mucous membrane of the nose 
is, doubtless, for the purpose of moistening and raising the 
temperature of the inspired air; and, to the same end, the 
conche, projecting into the nose, greatly increase the area of 
its mucous membrane. 
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Nerves and Vessels on Lateral Wali of Nasal Cavity.— 
The nerves are as follows :— 
Nerves of Smell: . Olfactory nerves. 
1. Branches of anterior ethmoidal. 
2. Nasal branch of anterior superior dental. 
Nerves of Common J 3. Short spheno-palatine nerves from spheno-pala- 
Sensation . . tine ganglion and twigs from the nerve of the 
pterygoid canal. 
4. Branches from the greater palatine nerve. 


The olfactory nerves are from twelve to twenty in number. 
They are formed by numerous fine nerve filaments which 
spring from the olfactory cells of the olfactory mucous mem- 
brane. The nerve filaments lie in the muco-periosteum, and 
they are so soft that it is hardly possible to isolate them ; the 
nerves which they form are lodged in shallow grooves and 
small canals in the bones. At the roof of the nose the nerves 
pass through the foramina in the cribriform plate of the 
ethmoid ; they then pierce the meninges, from which they 
derive sheaths; and they end in the lower part of the 
olfactory bulb. 

Dissection.—Find the long spheno-palatine nerve on the 
nasal septum, and trace it across the roof of the nasal cavity 
to the spheno-palatine foramen in the lateral wall. By dis- 
secting carefully in the muco-periosteum in the neighbour- 
hood of the foramen, in a good part, the dissector may be able 
to display one or more of the short spheno-palatine nerves. At 


the same time he should display the spheno-palatine artery, 
which enters the nose through the spheno-palatine foramen. 


The short spheno-palatine nerves are minute filaments that 
arise from the spheno-palatine ganglion and are accompanied 
by twigs from the nerve of the pterygoid canal. They enter 
the nose through the spheno-palatine foramen ; and they are 
distributed to the mucous lining over the posterior part of 
the septum, the upper and middle conche, the ethmoidal air- 
sinuses, and the side wall of the naso-pharynx. 

Dissection.—Make a vertical incision through the muco- 
periosteum over the posterior part of the medial pterygoid 
plate ; carefully raise the membrane, reflect it forwards and 


seek for the nasal branches of the greater palatine nerve. They 
both pierce the perpendicular plate of the palate bone. 


The nasal branches of the greater palatine nerve are two in 
number. They pierce the perpendicular part of the palatine 
bone, and supply the mucous membrane of the posterior parts 
of the conche. 
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The anterior ethmoidal nerve should be exposed as it 
descends in the groove on the deep surface of the nasal 
bone (p. 137). It gives branches to the anterior parts of the 
septum and lateral wall. 

The main artery is the spheno-palatine—a branch of the 
maxillary. It gains entrance to the nasal cavity through the 
spheno-palatine foramen. Its septal branch accompanies 
the long spheno-palatine nerve; others are distributed on 
the lateral wall of the cavity. Several twigs are given also 
by the greater palatine branch of the maxillary and the ¢wo 
ethmoidal arteries, but these are small and will be seen only 
when the injection has been unusually successful. 


SPHENO-PALATINE GANGLION AND MAXILLARY ARTERY 


The spheno-palatine ganglion is situated in the pterygo- 
palatine fossa; and at this stage it can be exposed best by a 
dissection from the medial or nasal side. 


Dissection.—The nasal branches of the greater palatine 
nerve have already been found piercing the perpendicular plate 
of the palatine bone. The plate is so thin there that the greater 
palatine nerve can be distinctly seen through it as the nerve 
descends in the greater palatine canal. By carefully opening 
up the canal with forceps or a small chisel, and following the 
greater palatine nerve upwards, the dissector will be led to the 
ganglion. The long spheno-palatine nerve should at the same 
time be traced to its origin. The spheno-palatine ganglion is so 
hemmed in by the walls of the fossa that it is very difficult to 
display it thoroughly; but by removing the orbital process of 
the palatine bone, and a portion of the body of the sphenoid, 
with the bone-forceps, the dissector may expose it more or less 
satisfactorily. In the same restricted space the terminal portion 
of the mazillary artery will be found, from which numerous 
branches are given off. 


Spheno-Palatine Ganglion.—The spheno- palatine 
ganglion is a small, triangular flattened body which is lodged 
in the upper part of the pterygo-palatine fossa opposite the 
spheno-palatine foramen. It is embedded in fat, and is sur- 
rounded by the terminal branches of the maxillary artery. 

Roots.—It is suspended from the maxillary nerve by two 
stout ganglionic branches which descend to it from the nerve. 
But most of the fibres of those branches pass directly into the 
palatine and spheno-palatine nerves ; only a few of them enter 
the ganglion, and these few constitute the sensory root of the 
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ganglion. The sympathetic root and the secretory or para- 
sympathetic root are provided by the nerve of the plerygotd 
canal, which enters the back of the ganglion and is formed 
by the union of the greater superficial petrosal branch of the 
facial and the deep petrosal branch from the internal carotid 
sympathetic plexus. The only fibres of these roots that are 
relayed in the ganglion are the parasympathetic secretory 
fibres brought by the greater superficial petrosal nerve, and 
they include fibres for the lacrimal gland; the other fibres 
pass through the ganglion into its branches. 

Branches.—These are :—orbital, long and short spheno- 
palatine, greater palatine and pharyngeal. 

The orbital branches are two or three very slender filaments 
that pass through the inferior orbital fissure to supply the 
periosteum of the orbit and the lacrimal gland. 

The long and short spheno-palatine nerves pass through 
the spheno-palatine foramen to supply mucous membrane of 
the nose, and have been described already. 

The pharyngeal branch passes backwards through the 
palatino-vaginal canal (canalis pharyngeus), accompanied by 
a branch of the maxillary artery. It supplies the mucous 
membrane of the roof of the pharynx and of the sphenoidal 
sinus. 


Dissection.—The greater palatine nerve has been partly 
exposed in its canal. Remove its fibrous investment, and find 
the lesser palatine nerves, which spring from it and enter the 
lesser palatine canals. Then, turn to the lower surface of the 
palate in order to secure the nerves as they escape from the 
palatine foramina. Find the pterygoid hamulus. Dissect care- 
fully in the soft tissues in front of it ; lift the soft tissues off the 
tubercle of the palatine bone, beginning at the medial side. The 
more medial of the lesser nerves is found first. Trace it back- 
wards, deep to the tendon of the tensor palati, into the soft palate, 
dividing the tendon if necessary. The other lesser nerve is 
placed more laterally and may be absent. Next, secure the 
greater palatine nerve and vessels as they emerge through the 
greater palatine foramen, and trace them forwards. 


Greater Palatine Nerve.—This is the largest branch of 
the spheno-palatine ganglion. It descends through the greater 
palatine canal, accompanied by the greater palatine branch of 
the maxillary artery ; it enters the palate through the greater 
palatine foramen, and runs forwards, in a groove on the lower 
surface of the bony palate, towards the incisive fossa, where it 
communicates with the terminal branches of the long spheno- 
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palatine nerve. It supplies the gum, the mucous membrane 
and the glands of the vault of the mouth. 

While tracing the greater palatine nerve in the palate, note 
the numerous mucous palatine glands which are placed under 
cover of the mucous membrane of the vault of the mouth, and 
the manner in which they indent the bone. 

As the greater palatine nerve descends in its canal, it sends 
two masal branches through the palatine bone to the mucous 
membrane of the nose (p. 304), and it gives off the two /esser 
palatine nerves. 

The lesser palatine nerves descend through the lesser 
palatine canals. The more medial emerges through a small 
foramen immediately behind the palatine crest. It passes 
backwards above the tendon of the tensor palati into the 
substance of the soft palate to supply its glands and mucous 
membrane. ‘There is some clinical evidence that it contains 
fibres for the musculus uvule derived from the facial nerve 
through the greater superficial petrosal nerve. The more 
lateral nerve, when present, supplies the mucous membrane 
of the soft palate near the tonsil. 


Dissection.—The dissector will experience some difficulty 
in exposing the nerves in the palatino-vaginal and pterygoid 
canals, for these canals are very inaccessible. Identify them 
first in a dried skull and then in the part under dissection. 
Open them up with bone-forceps and examine the nerves that 
traverse them. The bone around the pterygoid canal is very 
hard and brittle, and the dissection must be effected with care. 


The nerve of the pterygoid canal is described on p. 120. 


Termination of Maxillary Artery.—The third part of 
the maxillary artery enters the pterygo-palatine fossa through 
the pterygo-maxillary fissure and breaks up into branches 
that accompany the nerves—infra-orbital, greater palatine, 
spheno-palatine, pharyngeal, and the nerve of the pterygoid 
canal—and receive the same names. 


LARYNX 


Remove the portions of the mandible which are still 
attached by mucous membrane to the sides of the tongue, 
and begin the dissection of the larynx. 

Construction and Position.—The larynx is the upper, 
expanded portion of the wind-pipe which is specially modified 
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for the production of the voice. Its walls are composed of 
cartilages, ligaments, membranes and muscles, and it has an 
internal lining of mucous membrane. 

The larynx is placed in the upper part of the front of the 
neck, where it forms a marked projection. It lies below 
the hyoid bone and tongue, and is directly continuous with the 
trachea inferiorly. Amtertorly it is covered by the skin and 
fasciz, and, on each side of the median plane, by two thin 
strata of muscles—viz., the sterno-hyoid and omo-hyoid ; the 
sterno-thyroid and thyro-hyoid. Frequently a narrow pro- 
cess of the thyroid gland, termed the pyramidal lobe, is con- 
tinued upwards on its anterior surface. On each side a lobe 
of the thyroid gland is prolonged upwards on it, deep to the 
muscles; and it is related to the great vessels of the neck. 
Posteriorly it is in relation to the pharynx, which separates it 
from the prevertebral muscles. If the tip of the epiglottis is 
taken as its upper limit, the larynx, in the adult, is in front of 
the third, fourth, fifth and sixth cervical vertebre ; but the 
position is not fixed : it varies with the movements of the head, 
and also during deglutition and phonation. 

Before proceeding with the dissection, the students should 
study the form and connexions of the nine laryngeal car- 
tilages in a permanent specimen (p. 322); if possible, they 
should also procure two specimens of the larynx, and divide 
one by a median section in order that they may study the 
interior of the larynx before its dissection is begun. 

Interior of Larynx.—The cavity of the larynx is smaller 
than might be expected from an inspection of its exterior. 
When its interior is examined from above, it will be seen to 
be subdivided into three portions by two pairs of elevated 
folds of mucous membrane which extend antero-posteriorly, 
and project inwards from the sides of the cavity. The upper 
pair of folds are termed the vestibular folds ; the lower pair 
receive the name of the wocal folds. The vocal folds are 
the chief agents in the production of the voice, and the 
larynx is so constructed that changes in their relative 
position, and in their degree of tension, are brought about 
by the action of the muscles and the recoil of the elastic 
ligaments. 

Upper Subdivision of Laryngeal Cavity.—The upper 
subdivision is called the vestibule of the larynx (Figs. 112, 
118). It extends from the inlet of the larynx down to the 
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vestibular folds. 


The zz/e¢ was examined when the pharynx 
was dissected (p. 287). 


The lower part of the vestibule is 


compressed from side to side, and its width therefore 


diminishes from 


above 


downwards. Owing to the 


obliquity of the inlet, the anterior wall is longer than the 


posterior. 
thyro-epiglotticliga- 
ment—both covered 
with mucous mem- 
brane. Each side 
wali of the vestibule 
is the ary-epiglottic 
fold of mucousmem- 
brane ; for the most 
part the mucous 
membrane ts smooth 
and slightly con- 
cave, but in its pos- 
terior part it bulges 
medially in the form 
of two vertical ele- 
vations, one behind 


The anterior wall is the epiglottis and the 
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the other. The an- 
terior elevation is 
formed by the en- 
closed cuneiform 
cartilage and a mass 
of glands associated 
with it; the pos- 
terior elevation is 
due to the anterior 
margin of the ary- 
tenoid cartilage and the corniculate cartilage. A shallow 
groove (sometimes called the philirum vestibult) descends 
between the two elevations ; it terminates below by running 
into the interval between the vestibular and vocal folds. The 
postertor wall of the vestibule is small and is formed by 
the interarytenoid fold of mucous membrane. 
The epiglottis is set behind the median thyro-hyoid 
ligament, the hyoid bone and the back of the tongue. Its 
anterior surface is free only in its upper part, which 1s 
connected with the tongue by the glosso-epiglotttc has 
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Fic. 117.—Median Section through Larynx, 
to show the Side Wall of its Right Half. 
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The posterior surface of the epiglottis is free,and forms the 
greater part of the anterior boundary of the vestibule of the 
larynx. The upper part of this surface is convex, owing 
to the manner in which the upper margin is curved towards 
the tongue; below the convexity there is a slight concavity ; 
and still lower there is a marked bulging, called the epig/ottic 
tubercle, which is a 
conspicuous object 
in laryngoscopic 

examinations. 
Each ary-ept- 
glottic fold of 
mucous membrane 
encloses some areo- 
lar tissue, the ary- 
epiglottic muscle, 
and, posteriorly, 
the cuneiform car- 
tilage, and the cor- 
niculate cartilage, 
which surmounts 
the arytenoid carti- 
lage. As already 
mentioned, the two 
small nodules of 
cartilage produce 
elevations on the 
medial layer of the 
posterior part of 
Fic. 118.—Coronal Section through Larynx ae Bye Dip ote 
to show the Compartments. ji fold, which are 
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easily seen when 
the larynx is examined with the laryngoscope. 

Middle Subdivision of Laryngeal Cavtty—tThis is the 
smallest of the three sections. It is bounded above by the 
vestibular folds, and by the vocal folds below. (Fig. 118.) 

Vestibular Folds (Plice Ventriculares).—Each of this 
pair of prominent folds of mucous membrane extends, antero- 
posteriorly, across the side wall of the laryngeal cavity. It is 
soft and rather flaccid, and its free border is slightly arched, 
with the concavity looking downwards. It contains :—(1) a 
vestibular ligament ; (2) numerous mucous glands, which are 
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aggregated chiefly in its middle part; and (3) a few muscle 
fibres. The interval between the vestibular folds is termed 
the 72ma vestibuli ; it is considerably wider than that between 
the vocal folds. It follows, therefore, that both pairs of folds 
are visible when the cavity of the larynx is examined from 
above. 

Vocal Folds.—Each vocal fold is sharp and prominent, 
and its mucous membrane is thin and is firmly bound down 
to the vocal ligament, which is enclosed within it. In colour 


Median glosso- (ile fold 
Epiglottic tubercle ia part of dorsum of tongue 












Vocal fold 





Vallecula: 
call ~—- Epiglottis 
Ri \ 

Sinus of larynx—i Vestibular 

fold 


Piriform fossa 


Ary-epiglottic fold ‘ | yee Cuneiform 
, - a «8 y tubercle 
ee” Ue 
Vocal process of, a ead 
arytenoid cartilage” m a 
Rings of trachea Corniculate tubercle 


FIG. 119.—Cavity of Larynx, as seen with laryngoscope during quict 
breathing—rima glottidis widely opened. 


it 1s pale—almost pearly white—whilst posteriorly where the 
fold ends the point of the vocal process of the arytenoid 
cartilage stands out in relief and presents a yellowish tinge. 
In coronal section, each vocal fold is prismatic in form, 
and the free border looks upwards and medially (Fig. 118). 
The vocal folds are the agents by means of which the 
voice is produced. The vestibular folds are of little im- 
portance in that respect ; indeed, they can be destroyed, in 
great part, without any appreciable effect upon the voice. 
Rima Glottidis.—The rima glottidis is the elongated 
fissure bounded on each side by the vocal fold and by the 
vocal process and base of the arytenoid cartilage. It is a 
little below the middle of the laryngeal cavity, and is the 
narrowest part of the cavity. The part between the folds is 
rather more than half of its length, and is narrower than the 
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part between the cartilages. 
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The form of the rima glottidis 


undergoes frequent alterations in the living person (Figs. 119- 


121). 





FiG. 120,—Cavity of Larnyx, as seen with 
' laryngoscope during phonation— 
rima glottidis closed. (Cf. Fig. 119) 


During ordinary quiet respiration it is lanceolate in 


outline, and the part be- 
tween the folds has the form 
of an elongated triangle 
with the base directed back- 
wards. When the rima 
glottidis is widely opened its 
broadest part is between 
the extremities of the vocal 
processes. The two vocal 
folds may, on the other 
hand, be approximated so 
closely to each other, as 
when a high note is sung, 
that the part between the 
folds is reduced to a chink. 


The length of the entire fissure is about an inch in men and 


two-thirds of an inch in women. 
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FIG. 121.—Diagram of Rima Glottidis. 


A. During ordinary easy breathing. 


B. Widely open. 
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vestibular and the vocal folds, there is a deep, elliptical 
depression termed the sinus of the larynx (ventriculus). 
Examine the extent of the sinus with a blunt hook. It 
extends upwards, undermining the vestibular fold, and its 
mouth is narrower than its cavity. Under cover of the 
anterior part of the vestibular fold, a slit-like aperture will 
be detected. It leads into the saccule of the larynx (appendix 
ventriculi)—a small diverticulum which ascends between 
the vestibular fold and the lamina of the thyroid cartilage. 
The saccule is of variable extent, but, as a rule, it ends 
blindly at the level of the upper border of the thyroid 
cartilage. Large saccules and other laryngeal diverticula 
are characteristic of many apes and monkeys. 


Distend the sinus, and, if possible, the saccule, with cotton wadding. 
This will greatly facilitate the subsequent dissection. 4 


Lower Subdivision of Laryngeal Cavity (Fig. 118).—The 
part of the cavity below the rima glottidis leads directly 
downwards into the trachea. Above, it is narrow and 
compressed from side to side, but it gradually widens out 
until in its lowest part it is circular. It is bounded by the 
mucous membrane which covers the sloping, medial surface 
of a fibrous sheet called the crico-vocal membrane, and the 
inner surface of the cricoid cartilage. It is through the 
anterior wall of the lowest compartment of the larynx that 
the opening is made in the operation of laryngotomy. 

Mucous Membrane of Cavity of Larynx.—Over the 
posterior surface of the epiglottis, the mucous membrane is 
closely adherent, but elsewhere, above the level of the vocal 
folds, it is attached loosely by submucous tissue to the adjacent 
structures. As it passes over the vocal folds, it is very thin 
and tightly bound down, and in inflammatory conditions of 
the larynx, attended with cedema, that attachment usually 
prevents the infiltration of the submucous tissue from extend- 
ing downwards below the rima glottidis. 

The mucous membrane is covered with stratified epithelium 
on the vocal folds and the upper parts of the epiglottis and 
ary-epiglottic folds ; elsewhere with columnar epithelium. - It 
has a plentiful supply of racemose glands which secrete 
mucus, but in the vocal folds they are completely absent. 


Dissection.—Pliace the larynx on a block so that its anterior 
surface looks upwards, and fix it in that position with pins. 
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Trace the external laryngeal nerve into the crico-thyroid muscle. 
Clean that muscle, and preserve it. Identify the internal and 
recurrent laryngeal nerves, and preserve them. Then, remove 
the thyroid gland and the muscles attached to the outside of the 
larynx; clean the crico-thyroid ligament and the thyro-hyoid 
membrane and ligaments, and define their attachments. 

Thyro-Hyoid Membrane and Ligaments.—The thyro- 
hyoid membrane is a broad membranous sheet which 
occupies the interval between the hyoid bone and the thyroid 
cartilage. It is not equally strong throughout, but shows a 
median thick portion called the medzan thyro-hyoid ligament, 
and cord-like right and left margins called the J/atera/ 
thyro-hyotd ligaments ; in the intervals between the median 
part and the margins it is thin and weak. 

The median thyro-hyoid ligament is composed largely of 
elastic fibres. It is attached, inferiorly, to the sides of the 
deep, median notch on the upper border of the thyroid 
cartilage ; it extends upwards, behind the body of the hyoid 
bone, to be attached to its upper border. The upper part of 
its anterior surface, therefore, lies behind the body of the 
hyoid bone ; a synovial Jursa is interposed between them to 
lessen friction when, in certain actions (e.g., swallowing), the 
upper part of the thyroid cartilage is pulled upwards behind 
the hyoid bone. 

On each side of the median part, the thyro-hyoid mem- 
brane is attached to the upper margin of the lamina of the 
thyroid cartilage, and stretches upwards, deep to the greater 
horn of the hyoid bone to be attached to its upper border. 
It is largely covered by the thyro-hyoid muscle, and its inner 
surface is lined with the mucous membrane of the piriform 
fossa of the pharynx. It 1s pierced by the internal laryngeal 
nerve and superior laryngeal vessels. 

The lateral thyro-hyoid ligament, which forms the posterior 
border of the membrane on each side, is rounded and cord- 
like, and is composed chiefly of elastic fibres. It extends 
from the tip of the superior horn of the thyroid cartilage 
to the tip of the greater horn of the hyoid bone. In it 
there is usually developed a small, oval cartilaginous (or 
bony) nodule termed the cartilago triticea (Figs. 123, 128). 

Crico-Thyroid Ligament.—This is a short, fairly broad 
band that extends from the median part of the cricoid arch to 
the lower part of the thyroid cartilage. Its median part is 
subcutaneous ; each lateral part is overlapped by the crico- 
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thyroid muscle, and is continuous with a wide membrane, 
called the crico-vocal membrane, which will be dissected later. 

Intrinsic Muscles of Larynx.—These small muscles are 
named as follows :— 


1. Crico-thyroid. 5. Thyro-epiglottic. 

2. Posterior crico-arytenoid. 6. Transverse arytenoid, 
3. Lateral crico-arytenoid. 7. Oblique arytenoid. 

4. Thyro-arytenoid. 8. Ary-epiglottic. 


All the intrinsic muscles of the larynx are supplied by the 
recurrent laryngeal nerve, except the crico- thyroid, which is 
supplied by the external laryngeal nerve, and is distinguished 
further by the fact that it is the only one of them that lies on 
the exterior of the larynx. 

The crico-thyroid 
muscle bridges over the 
lateral portion of the 
crico-thyroid _ interval. 

It takes origin from the anterior 
arch of the cricoid car- a 
tilage, whence its fibres 
spread out in an upward 
and backward direction, 
and are inserted into the *°*S' 
inferior horn and lower 
margin of the thyroid 
lamina. A_ tendinous 
arch overlies its posterior 
part near its insertion 
and gives origin to some 
of the lower fibres of 
the inferior constrictor. The crico-thyroid muscles are the 
chief tensors of the vocal ligaments. 


Crico-thyroid ligament 







FiG. 122,—Crico-Thyroid Muscle. 


Dissection is required for the display of the other intrinsic 
muscles. 


Dissection.—Reverse the position of the larynx, Fix it on 
the block with its posterior surface uppermost. Open the a@so- 
phagus by a median incision through its posterior wall. Next, 
remove the mucous membrane fram the back of the cricoid and 
arytenoid se es While doing that, bear in mind that the 
inferior laryngeal artery and the recurrent laryngeal nerve pass 
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upwards between the thyroid and cricoid cartilages, and must 
be preserved. 

On the back of the cricoid cartilage, note the two posterior 
crico-arytenoid muscles, and the attachment between them of 
the tendinous band by which the cesophagus is fixed to the 
cricoid cartilage. On the back of the arytenoid cartilages, and 
bridging across the interval between them, are the transverse 
and oblique arytenoid muscles. Take special care while the 
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FiG. 123,—Muscles of Back of Larynx, 


oblique muscles are being cleaned, in order that the connexions 
of the decussating fibres may be ascertained fully. 

Remove the lateral layer of the left ary-epiglottic fold 
cautiously to expose the ary-epiglottic muscle, the cuneiform 
cartilage, and the corniculate cartilage. This is perhaps the 
most difficult part of the dissection, because the fibres of the 
ary-epiglotticus are thin and sparse, and the dissector has to 
establish their continuity with the fibres of the oblique arytenoid 
muscle (Fig. 123). 


Each posterior crico-arytenoid muscle (Fig. 123) springs, 
by a broad origin, from the back of the cricoid cartilage, 
and its fibres converge to be inserted into the muscular 
process of the arytenoid cartilage. 

It is an abductor of the vocal fold ; and the pair of muscles 
therefore widen the rima glottidis. 
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The transverse arytenoid muscle is the only unpaired 
muscle in the larynx. It is a thin, flat band that passes from 
the back of one arytenoid cartilage to the back of the other. 

The oblique arytenoid muscles are a pair of feeble slips that 
lie on the back of the transverse muscle, and cross each other 
like the limbs of the letter X. Each arises from the muscular 
process of one arytenoid cartilage, and passes obliquely to 
the apex of the other. Some of the fibres are inserted into 
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Fic. 124.—Side View of Muscles of Larynx. The fibres passing backwards 
and upwards from the upper border of the thyro-arytenoid muscle are 
the fibres of the thyro-epiglotticus. 


the apex of the arytenoid, but most of them are prolonged 
into the ary-epiglottic fold. There, they are called the 
ary-epiglottic muscle, which proceeds upwards to be inserted 
into the margin of the epiglottis. 

These muscles help to close the inlet of the larynx during 
swallowing ; for the arytenoid muscles draw the arytenoid 
cartilages closer together, and the ary-epiglottic muscles draw 
these cartilages towards the epiglottis. 

Dissection.—Confine the further dissection of the laryngeal 


muscles to the left side of the larynx. Reserve the right side 
for the study of the nerves and vessels. 
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Place the larynx on its right side, and, having fixed it, remove 
the left crico-thyroid muscle. Divide the left part of the thyro- 
hyoid membrane, and disarticulate the left inferior horn of the 
thyroid cartilage. Cut through the left lamina of the thyroid 
cartilage near the median plane, and remove the detached piece 
carefully. 

Clean the three muscles now exposed. From below upwards, 
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F1iG. 125.—Coronal Section of Larynx, showing Muscles. 


they are the lateral crico-arytenoid, the thyro-arytenoid, and the 
thyro-epiglotticus. 


Each lateral crico-arytenoid muscle (Fig. 124) springs 
from the upper border of the side of the cricoid arch; its 
fibres run backwards and upwards, and converge to be 
inserted into the muscular process of the arytenoid cartilage. 
The superficial surface of the muscle is covered by the lamina 
of the thyroid cartilage and the upper part of the crico- 
thyroid muscle ; its deep surface is applied to the crico-vocal 
membrane. 

The lateral crico-arytenoid muscles are adductors of the 
vocal folds, and therefore reduce the width of the rima 
glottidis. 

The thyro-arytenoid muscle is a muscular sheet that 
springs from the deep surface of the thyroid lamina close to 
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its anterior border, and passes backwards to be inserted into 
the antero-lateral surface of the arytenoid cartilage. It pulls 
the arytenoid cartilage forwards, and slackens the vocal fold. 
The uppermost fibres of the thyro-arytenoid muscle, when 
they reach the arytenoid cartilage, curve upwards into the ary- 
epiglottic fold. They are called the ¢hyro-epiglottic muscle, and 
join with the ary-epiglottic muscle to be inserted into the edge 
of the epiglottis. 
Some of the 
deepest fibres of 
the thyro-arytenoid 
—those stretching 
from the thyroid 
cartilage to. the 
lateral side of the 
vocal process — 
form a bundle 
called the vocalis 
muscle, though it 
cannot be separ- 
ated from the rest 
of the muscle ex- 
cept by artificial 
means. It _ lies 
along the lateral 
side of the vocal 
ligament and the 
upper part of the 
crico-vocal mem- 
brane, and some of its fibres arise from the vocal ligament. 
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Fic, 126.—Crico-Vocal Membrane and Vocal 
Ligament, 


Dissection.— Remove the lateral crico-arytenoid muscle 
carefully. Remove also the superficial part of the thyro- 
arytenoid muscle ; isolate the vocalis muscle, and then remove 
it. The lateral surface of the crico-vocal membrane, the vocal 
ligament, and the wall of the laryngeal sinus are then displayed. 
Clean them carefully, and look for the feeble bundle called the 
vestibular ligament amidst the mucous glands that lie between 
the layers of the vestibular fold. 


Crico-Vocal Membranes (Conus Elasticus).—The crico- 
vocal membranes are a pair of thin sheets of fibro-elastic 
tissue that slope upwards and inwards from the sides of the 
cricoid arch. The superficial surface of each membrane is 
covered by the lateral crico-arytenoid muscle and the thyro- 
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arytenoid muscle, including the vocalis. Its deep surface is 
lined with the mucous membrane of the interior of the larynx. 
It is triangular in outline. The lower border is oblique, and 1s 
attached to the sloping, upper margin of the cricoid arch. 
The anterior border is partly continuous with the crico-thyroid 
ligament, and, above that, is attached to the deep surface 
of the thyroid cartilage near the anterior angle. The superior 
border is divisible into two parts: the posterior part is 
attached to the lower surface of the vocal process of the 
arytenoid cartilage; the anterior part is longer, and is a 
free edge called the vocal legament. 

Vocal and Vestibular Ligaments.—The vocal liga- 
ment is not an isolated band, but is the thickened anterior 
part of the upper border of the crico-vocal membrane ; and it 
is composed almost entirely of elastic tissue. It lies within 
the vocal fold, to which it gives support; and it is closely 
bound to the mucous membrane of the fold. Its posterior 
end is attached to the tip of the vocal process of the 
arytenoid cartilage ; its anterior end is attached to the deep 
surface of the thyroid cartilage opposite the middle of the 
anterior border, close to its fellow of the other side. 

The vestibular ligament (lig. ventriculare) is a feeble band 
of loose fibro-elastic tissue that lies amidst the mucous 
glands in the vestibular fold. It is attached posteriorly to 
the antero-lateral surface of the arytenoid cartilage, and 
anteriorly to the deep surface of the thyroid cartilage near 
the anterior angle—a little above the vocal ligament and 
immediately below the thyro-epiglottic ligament. 


Dissection.—On the left side of the larynx, remove the re- 
mains of the ary-epiglottic fold, the vestibular and vocal folds, 
and the crico-vocal membrane, but be careful not to injure the 
arytenoid cartilage or the corniculate cartilage. If the cunei- 
form cartilage is present in the ary-epiglottic fold, it should be 
detached and preserved. 


By this dissection a good view of the side wall of the 
laryngeal cavity can be obtained. 

Examine the right vocal fold, which is undissected ; 
explore the laryngeal sinus and saccule, and determine 
their precise connexions and extent. When the dissectors 
have satisfied themselves about those points, they can proceed 
to display the vessels and nerves of the larynx. 
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Dissection.—The superior laryngeal artery and the internal 
sei i merve reach the pharynx by piercing the thyro-hyoid 
membrane and they descend along the lateral wall of the piri- 
form fossa to the larynx. Apply traction to the nerve, and 
follow its branches downwards, dividing the mucous membrane ; 
clean the artery at the same time. 

The inferior laryngeal artery and recurrent laryngeal nerve 
enter from below and proceed upwards, under cover of the 
lamina of the thyroid cartilage. They can be satisfactorily 
displayed only by the removal of that piece of cartilage, but the 
dissectors are not recommended to do that unless another larynx 
is available for the examination of the cartilages and joints. If 
the thyroid cartilage is drawn laterally the more important 
branches can be studied. 


Nerves and Vessels of Larynx.—In the dissection of 
the Neck, the internal laryngeal nerve was seen springing 
from the superior laryngeal branch of the vagus. It is a 
sensory nerve, and its branches are distributed chiefly to the 
larynx, where it supplies the mucous membrane of the exterior, 
and also of the interior down to the vocal folds. 


After piercing the thyro-hyoid membrane, the superior laryngeal nerve 
divides into three branches. The upper branch sends filaments to the 
mucous membrane of the epiglottis and all its folds, and to the lower 
median part of the back of the tongue. The middle branch supplies the 
mucous membrane that lines the side wall of the larynx. The lower 
branch supplies the mucous membrane on the side and back of the 
arytenoid and cricoid cartilages, and communicates with the recurrent 
laryngeal nerve. 


In the neck, the recurrent laryngeal nerve was traced 
up to the point where it disappears under cover of the 
lower border of the inferior constrictor muscle, and enters 
the larynx. It is the moZ¢or nerve of the larynx. It supplies 
all the muscles, with the exception of the crico-thyroid, which 
obtains its nerve-supply from the external laryngeal. It 
contains a few sensory fibres also. Those it gives to the 
lining mucous membrane of the larynx below the rima 
glottidis. 


The recurrent laryngeal nerve, having entered the larynx, ascends on 
the side of the cricoid cartilage, immediately behind the crico-thyroid 
joint. There, it is joined by a branch of the internal laryngeal nerve, and 
almost immediately afterwards it divides into two branches. The anterior 
branch is the larger of the two; it proceeds upwards, under cover of the 
lamina of the thyroid cartilage, and breaks up to supply the lateral crico- 
arytenoid, the thyro-arytenoid, the vocalis and the thyro-epiglottic 
muscles. The posterior branch inclines upwards and backwards under 
cover of the posterior crico-arytenoid muscle ; it supplies that muscle and 
the arytenoid muscles. 
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The superior laryngeal artery, a branch of the superior 
thyroid, accompanies the internal laryngeal nerve ;_ the inferior 
laryngeal artery, which springs from the inferior thyroid, 
accompanies the recurrent nerve. The two vessels ramify to 
supply the structures in the laryngeal wall. 

CARTILAGES, JOINTS AND LIGAMENTS OF LARYNX.— 
The cartilages which constitute the skeleton of the larynx 
and give support to its wall are the following :— 


1. Thyroid, 4. Arytenoid, 
2. Cricoid, single. 5. Corniculate, }paired. 
3. Epiglottic, 6. Cuneiform, 


They are connected by certain ligaments; and the thyroid 
and arytenoid cartilages articulate with the cricoid cartilage 
by two pairs of synovial joints—the crzco-thyrotd and the 
crico-arytenoid. 


Dissection.— Remove the mucous membrane and muscles 
carefully from the cartilages, and define the ligaments. Exercise 
great caution while cleaning the arytenoid and corniculate 
cartilages, in order that the latter may not be injured. 


Epiglottic Cartilage.—tThis is a thin, leaf-like lamina 
of yellow fibro-cartilage placed behind the tongue and the 
body of the hyoid bone, in the anterior boundary of the inlet 
and vestibule of the larynx. When divested of the mucous 
membrane, the cartilage of the epiglottis has the form of an 
obovate leaf; and it shows numerous pits and perforations. 
Glands are lodged in the pits, and the foramina transmit 
vessels and nerves. The broad end of the cartilage is 
directed upwards, and is free; its lateral margins are to a 
large extent enclosed within the ary-epiglottic folds. The 
anterior surface is free only in its upper part. That part 
is covered with mucous membrane, and looks towards the 
tongue. The posterior surface is covered with mucous 
membrane throughout its whole extent. The lower end of 
the cartilage is pointed, and is connected with the thyroid 
cartilage by the ¢hyro-epiglottic ligament. 

The epiglottis is bound by mucous folds and by ligaments 
to the base of the tongue, to the side wall of the pharynx, 
to the hyoid bone, and to the thyroid cartilage. 

The glosso-epiglotitc fold and the two pharyngo-epiglottic 
folds have been studied already (p. 286). 
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The hyo-epiglottic ligament is a short, broad band of 
loose fibro-elastic tissue which connects the anterior face 
of the epiglottic cartilage to the upper border of the body of 
the hyoid bone. The ¢hyro-epiglottic ligament is strong, 
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Fic. 127.—Anterior aspect of Cartilages and Ligaments of Larynx 


elastic and thick, and attaches the lower end of the cartilage 
to the back of the thyroid cartilage a little below the median 
notch. 

The triangular interval between the lower part of the 
epiglottis and the median thyro-hyoid ligament contains a 
pad of soft fat, and it is imperfectly closed above by the hyo- 
epiglottic ligament. 

Thyroid Cartilage.—The thyroid cartilage is the largest 
of the laryngeal cartilages ; and the relatively larger size of 
the larynx in men—which is a well-known secondary sex 
character—is manifested best by the thyroid cartilage. It is 
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in the form of a pair of broad, quadrilateral Jamine which 

are fused together in front but are widely separated behind. 
The anterior borders of the lamme are fused only in their 

lower parts. Above, they are separated by a deep, narrow 


V-shaped thyroid notch. In men, the angle formed by the 
meeting of the an- 
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an oblique ridge descends towards the inferior tubercle. 
The ridge gives attachment to the sterno-thyroid and thyro- 
hyoid muscles and to the inferior constrictor of the pharynx, 
which arises also from the area behind the ridge. 
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Fic. 129.—Posterior aspect of Cartilages and Ligaments of Larynx. 


The medial surface of the lamina is smooth and slightly 
concave. It is lined with mucous membrane, and several 
structures are attached to it at and near the anterior border— 
the thyro-epiglottic ligament, the vestibular and vocal liga- 
ments, and the thyro-arytenoid and vocalis muscles. 

Crico-Thyroid Joint.—This is the articulation between 
the inferior horn of the thyroid cartilage and the side of the 
cricoid cartilage. It is a synovial joint, and has therefore a 
capsular ligament lined with synovial membrane. The 
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movements which take place are:—(1) gliding in various 
directions ; and (2) rotatory movement around a transverse 
axis which passes through the centres of the right and left 
joints. 
Dissection.—Divide the ligaments which surround the crico- 
thyroid joint, and remove the thyroid cartilage. 


Cricoid Cartilage.—The cricoid cartilage is shaped like 
a signet-ring. The broad, posterior part, called the Jamzna, 
is quadrangular in outline. Its upper border is occupied by 
a pair of oval, convex facets separated by a shallow notch ; 
these facets articulate with the bases of the arytenoid cartilages. 
The posterior surface of the lamina is divided by a median 
ridge into two areas which give origin to the posterior crico- 
arytenoid muscles. The median ridge itself gives attach- 
ment to a tendinous band which proceeds upwards from the 
longitudinal fibres of the cesophagus. The anterior part of 
the cricoid cartilage is the avch. Its upper border slopes 
rapidly upwards as it passes backwards to the lamina, and 
gives attachment to the crico-thyroid ligament and crico- 
vocal membrane. 

The facet for the thyroid is on the side of the ring at the 
junction of arch and lamina. ‘The lower border of the ring 
is horizontal, and is connected to the first tracheal ring by 
a circular ribbon called the cvzco-tracheal ligament; and the 
inner surface of the ring is lined with mucous membrane. 

The arch of the cricoid cartilage lies below the anterior 
part of the thyroid cartilage, but the lamina is received into 
the interval between the posterior portions of the thyroid 
lamine. 

Begin the study of the arytenoid cartilages by noting their 
relation to each other and to the cricoid cartilage. Then, 
remove one cartilage and examine its surfaces and borders. 
Retain the other cartilage in position for the purpose of 
examining the crico-arytenoid joint and its movements. 

Arytenoid Cartilages.—These are a pair of three-sided 
pyramids that rest on the upper border of the lamina of the 
cricoid cartilage. The afex of each is directed upwards, 
and it curves backwards and medially ; and it supports the 
corniculate cartilage. The dase articulates with the upper 
border of the cricoid lamina. The postero-lateral angle of 
the base is thick and projecting, and is called the muscular 
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process because the crico-arytenoid muscles are inserted into 
it. The anterior angle of the base is prolonged forwards as 
a pointed spine called the vocal process because the vocal 
ligament is attached to its tip. 

The surfaces of the cartilage are medial, posterior and 
antero-lateral. The medial surface is narrow, vertical and 
even, and is clothed with mucous membrane. The fostertor 
surface 1s concave, and gives attachment to the arytenoideus 
transversus. The antero-lateral surface is the most extensive 
of the three, and is uneven for the attachment of the thyro- 
arytenoid and vocalis muscles and the vestibular ligament. 

Crico-Arytenoid Joints.—Each crico-arytenoid joint is 
a synovial joint; its cavity is surrounded by a capsular 
ligament lined with synovial membrane. The movements 
allowed at the joint are :—(1) gliding, by which the arytenoid 
advances towards its fellow or retreats from it; (2) rotatory, 
by which the arytenoid cartilage rotates around a vertical 
axis, swinging the vocal process laterally or medially so as to 
open or close the rima glottidis. 

The capsule is strengthened posteriorly, and forward 
movement of the arytenoid cartilage is thus restricted. 

Corniculate and Cuneiform Cartilages.—The cor- 
niculate cartilages are a pair of small conical nodules of 
yellow fibro-cartilage. Each is placed in the posterior end 
of the ary-epiglottic fold, on the apex of the arytenoid, and 
points backwards and medially. It is either fused with the 
arytenoid or attached to it by fibrous tissue. 

The cuneiform cartilages are a pair of little rod-shaped 
nodules of yellow fibro-cartilage. Each is placed in the ary- 
epiglottic fold in front of the corniculate cartilage (Fig. 117). 
They are not always present. 

Actions of Laryngeal Muscles.—The dissectors should 
now consider the manner in which the muscles of the larynx 
operate upon the vocal folds in the production of the voice. 

Tension of the vocal folds is produced by the contraction 
of the crico-thyrotd muscles. The anterior parts of the muscles 
pull the upper border of the cricoid arch upwards, and the 
posterior portions draw the cricoid cartilage backwards, 
thereby increasing the distance between the angle of the 
thyroid cartilage and the vocal processes of the arytenoid 
cartilages. When the crico-thyroid muscles cease to contract, 
the relaxation of the vocal folds is brought about by the 
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elasticity of the ligaments. The vocalis and the thyro-ary- 
tenoid muscles must be regarded as antagonistic to the crico- 
thyroid muscles. When they contract they pull the arytenoid 
cartilages towards the angle of the thyroid cartilage and still 
further relax the vocal folds ; and when they cease to act, the 
elastic ligaments of the larynx again bring about a state of 
equilibrium. 

The width of the rima glottidis is regulated by the ary- 
tenoid and crico-arytenoid muscles. The posterior crico- 
arytenoid muscles draw the muscular processes backwards, 
rotating the arytenoid cartilages on vertical axes so that the 
right and left vocal processes and folds are swung apart and 
the rima glottidis is widened. The lateral crico-arytenoid 
muscles act in the opposite way. They draw the muscular 
processes forwards so that the vocal processes and folds move 
medially to close the anterior part of the rima. At the same 
time the arytenoid muscles draw the arytenoid cartilages 
towards each other to close the posterior part. 

But the thyro-epiglottic and ary-epiglottic muscles, aided 
by the arytenoid muscles, have a different function to per- 
form. During swallowing, they close the inlet of the larynx 
by drawing the arytenoid cartilages together and pulling 
them up into close contact with the tubercle of the epiglottis. 
It was once thought the epiglottis was a lid that folded down 
to close the inlet of the larynx during swallowing, but a mere 
examination of the specimen will show that the movable part 
of the epiglottis is not big enough to close the opening ; and 
investigations carried out last century (chiefly by Anderson 
Stuart) showed that the epiglottis stood upright during 
swallowing and that the food glided down over the back of 
the epiglottis and over the back of the approximated ary- 
epiglottic folds and arytenoid cartilages on to the back of 
the cricoid cartilage and thence into the gullet. 


THE TONGUE 


The tongue is a mobile organ which lies in the floor of 
the mouth. It consists of a mass of muscle covered with 
mucous membrane and interspaced with a small amount of 
fat and some glands. It is closely associated with the functions 
of taste, chewing, swallowing and speaking. 
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It has the form of a shoe turned upside down. The opening 
of the shoe corresponds with the vvo¢ of the tongue; through 
it there pass the muscles which connect the tongue with the 
hyoid bone and the mandible (Figs. 132, 133). 

Besides the root, the tongue has a tip, margins, lower 
surface and dorsum. The “#p and margins lie against the 
teeth and the gums. The Jower surface is related to the floor 
of the mouth. The dorsum is divided into two parts—palatine 
and pharyngeal—by a V-shaped groove called the sulcus ¢er- 
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FIG. 130.—Lower Surface of Tongue. 


the limbs of the V diverge widely ; the apex points 
backwards and is marked by a pit called the foramen cecum. 
The palatine part of the dorsum looks upwards, and is the part 
visible in the living mouth. The pharyngeal part is the back 
of the tongue ; it forms the anterior wall of the lower part of 
the oral pharynx, and is related to the epiglottis. (The term 
“‘ base ’’ is better not used for the back of the tongue, for it is 
apt to be confused with the root.) 

Mucous Membrane of Tongue.—The mucous mem- 
brane is continuous with the general lining of the mouth 
and pharynx, but presents very different appearances on 
different areas of the tongue. 
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On the Jower surface of the tongue, the mucous membrane 
is smooth and comparatively thin; in the median plane, 
it is raised up to form the frenulum lingua, which has been 
studied at an earlier stage. On each side of the median line, 
the deep lingual vein may be noticed, in the living subject, 
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F1G. 131.—-Tonsils and Dorsum of Tongue. (D. Waterston) 


extending forwards towards the tip. To the lateral side of 
the vein there is a delicate and feebly marked ridge of mucous 
membrane from the free border of which a row of fringe-like 
processes or fimbriz project. Itis termed the fimbriated fold ; 
as it extends forwards it inclines towards the median plane 
(Fig. 130). 

On the side of the tongue, immediately in front of the 
lingual attachment of the palato-glossal arch, five short vertical 
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folds in the mucous membrane may be noticed. They are 
called the folia lingue (papille foliate), and are the repre- 
sentatives of leaf-like folds of the mucous membrane which 
are much more highly developed in certain of the lower 
animals (hare and rabbit), and are specially concerned in 
receiving the impressions of taste. 

The mucous membrane of the pharyngeal part of the 
dorsum is smooth and glossy, but it is studded with low 
elevations produced by masses of lymph-follicles embedded 
in the submucous tissue ; and in each elevation there is usually 
a small central pit. As the mucous membrane passes from 
the tongue to the epiglottis, it is raised into a small median 
fold called the glosso-epiglotiic fold. 

The mucous membrane of the palatine part of the dorsum 
is studded with papille of different kinds. As these are 
individually visible to the naked eye, the mucous membrane 
presents a very characteristic roughened appearance. Further, 
a shallow median groove extends from the tip of the tongue 
to the foramen czcum, and divides the palatine part of the 
dorsum into halves. 

Lingual Papillze.—The papille are of three kinds, and 
differ in size, shape and in the position they occupy on the 
surface of the tongue. They are termed the vallate, the 
fungiform and the filiform. 

The vallate papilla, seven to twelve in number, are the 
largest, and are placed immediately in front of the sulcus 
terminalis. In form, a vallate papilla is a short cylinder ; 
it is sunk in a pit, and is thus surrounded by a deep trench. 

The fungiform papille are much smaller, but are much 
more numerous. They are the bright red spots seen in the 
living tongue, and are seen chiefly on the tip and margins ; 
but they are scattered, at irregular intervals, over the upper 
surface also. .Each papilla is rounded and knob-like, and is 
greatly constricted at the point where it springs from the 
mucous surface. 

The filiform papille are present in very large numbers. 
They are minute pointed projections that occupy the margins 
and the whole of the palatine part of the dorsum. They are 
arranged in closely set parallel rows. On the posterior part, 
the rows diverge from the median groove in an antero-lateral 
direction ; towards the tip of the tongue the rows become 
more or less transverse and on the margins they are arranged 
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one above the other. A pocket-lens will show that the apex 
of some of the filiform papillae is broken up into thread-like 
processes. 

Muscles of Tongue.—The tongue is composed almost 
entirely of muscular fibres, with some adipose and glandular 
and fibrous tissue intermixed. It is divided into halves by 
a median fibrous septum; and the muscles of each half 
consist of an intrinsic and an extrinsic group. They are as 
follows :— 


Extrinsic Intrinste 
1. Genio-glossus. 1. Superior longitudinal. 
2. Hyo-glossus. ‘ Inferior longitudinal. 


3. Stylo-glossus. 3. Vertical. 
4. Palato-glossus. 4 Transverse. 
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FiG, 132.—Extrinsic Muscles of Tongue. (Gegenbaur) 


The extrinsic muscles take origin from parts outside the 
tongue, and can therefore move the tongue as well as alter 
its shape. The intrinsic muscles, being wholly inside the 
tongue, can only produce changes of shape. 

The extrinsic muscles have been studied already, but 
the dissectors should now take the opportunity of examining 
their insertions more fully, and the manner in which their 
fibres are related to one another and to those of the intrinsic 
muscles, 
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Dissection.—Carefully reflect the mucous membrane from 
the right half of the tongue, and follow the muscles into that 
side of it. At the same time, preserve the lingual nerve and 
the deep artery. On the under surface of the tongue, near the 
tip, the removal of the mucous membrane and a layer of muscle 


will expose a small, oval glandular mass called the anterior 
lingual gland. 


The stylo-glossus will be seen running along the side of the tongue to 
the tip. The Ayo-glossus extends upwards to the side of the tongue, and 
its fibres pass, for the most part, under cover of those of the stylo-glossus 
to reach the dorsum, over the posterior part of which they spread out 
beneath the mucous membrane. The genzo-glossus sends its fibres 
upwards into the tongue on each side of the median septum, and its 
insertion stretches from the tip to the back. The fibres of the palato- 
glossus become continuous with the intrinsic transverse fibres. 

The superior longitudinal muscle lics immediately beneath the mucous 
membrane, and is a continuous layer of longitudinal fibres which covers 
the entire dorsum of the tongue. 

The inferior longitudinal muscles are a pair of rounded, fleshy bundles 
in the lower part of the tongue. Posteriorly, each lies in the interval 
between the hyo-glossus and the genio-glossus, and is attached to the 
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FIG. 133.—A. Section through Tongue and body of Hyoid Rone. 
B. Section through Tongue and greater horn of Hyoid Bone. 


hyoid bone ; anteriorly, it is prolonged to the apex of the tongue between 
the medial border of the stylo-glossus and the genio-glossus, and is more 
or less blended with the stylo-glossus. 

The fibres of the ¢ransverse muscle lie under the superior longitudinal 
fibres, and constitute a thick layer which extends from the septum to 
the side of the tongue. The fibres of the genio-glossus ascend through 
the transverse stratum and break it up into numerous lamelle. It is 
joined by the fibres of the palato-glossus. 

The fibres of the vertecal muscle extend in a curved direction, down- 
wards and laterally, from the dorsum towards the lower part of the tongue, 
and decussate with the fibres of the transverse muscle. 
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Septum of Tongue.—The septum can be seen best in a 
transverse section through the organ (Fig 133). Such a 
section will, in a measure, display also the transverse and 
vertical muscular fibres. The septum is a median fibrous 
partition. It is strongest posteriorly, where it is attached 
to the hyoid bone. It does not reach the dorsum of the 
tongue, being separated from the mucous membrane by the 
superior longitudinal muscle. 

Glands of Tongue.—Small mucous glands lie under 
the mucous membrane of the pharyngeal surface and at the 
tip and margins. Small serous glands lie near the vallate 
papille and open into their trenches. The anterior lingual 
gland is really a group of serous and mucous glands. It is an 
oval mass about the size of a large pea. It Jies in the lower 
part of the tongue near the median plane and not far from 
the tip, and is covered with the mucous membrane and a 
layer of muscle. 

Nerves of Tongue.—-The nerves are :—(1) the glosso- 
pharyngeal, to the mucous membrane of the posterior third of 
the tongue ; (2) the lingual, to the mucous membrane of the 
anterior two-thirds ; (3) the hypoglossal, to the muscles ; and 
(4) a few twigs from the internal laryngeal to the pharyngeal 
surface and the glosso-epiglottic and pharyngo-epiglottic folds. 

They should be traced on the left side of the tongue, 
where the mucous membrane is still in position. 

The glosso-pharyngeal nerve has been traced up to the point where it 
disappears under cover of the hyo-glossus muscle. There it divides into 
two branches. The smaller of the two may be traced forwards on the 
side of the tongue as far asthe middle. The /arger branch turns upwards, 
and is distributed to the mucous membrane of the posterior third of the 
dorsum of the tongue and the anterior surface of the epiglottis. 


The dingual and hypoglossal nerves are described on pages 181, 199, 
201; their terminal branches should now be traced as far as is possible. 


Blood-Vessels of Tongue.—The chief arteries are 
branches of the lingual (p. 202)—the deep artery of the 
tongue to the anterior part, and the dorsales lingue@ arteries 
to the posterior part. The posterior part receives twigs 
also from the tonsillar branch of the facial. Follow the 
deep artery to the tip, where it is connected by an anastomotic 
loop with the deep artery of the other side. That is the 
only anastomosis between the arteries of the two halves of 
the tongue—except through the network of capillaries. 

The veins are described on p. 203. 
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Lymph-Vessels of Tongue.—These cannot be seen in an ordinary 
dissection ; but, as the tongue is often the seat of malignant disease, it 
is important that the student should take note of the situations of the 
groups of lymph-glands that receive the lymph from the tongue (Fig. 134). 

The lymph-vessels of the tongue arise from a rich capillary plexus in 
the mucous membrane; and they end in the submental, submandibular 
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Fic, 134.—Diagram of the Course of the Lymph-Vessels of Tongue. 


Only one central vessel is shown (uncoloured). Central vessels and one 
or more of the posterior group may cross the median plane and end in 
deep cervical glands of the opposite side. 


and deep cervical lymph-glands. The vessels are arranged in four groups 
—anterior, middle, posterior and central. 

The anterior vessels drain the tip and the inferior (free) surface. They 
pierce the mylo-hyoid muscle and end in the submental lymph-glands— 
all except one vessel which passes the submental glands, crosses the hyoid 
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bone and ends in a deep cervical gland placed on the internal jugular vein 
at the lateral margin of the omo-hyoid muscle—the jugulo-omohyoid 
gland. 

The middle vessels drain the anterior two-thirds of the dorsum and 
margins (except the tip). They pass downwards, at different depths, to 
end in the submandibular and deep cervical glands. Those that end 
in the submandibular glands pass superficial to the sublingual salivary 
gland and pierce the mylo-hyoid muscle. Others run in a deeper plane, 
over both surfaces of the hyo-glossus, and end in the part of the chain 
of deep cervical glands that stretches through the carotid triangle—from 
the digastric muscle to the omo-hyoid. 

The postertor vessels—larger than the others—drain the posterior 
third of the dorsum. They first run backwards beneath the mucous 
membrane, and then turn laterally to pierce the wall of the pharynx below 
the tonsil ; they also end in the chain in the carotid triangle—principally 
in a gland on the internal jugular vein at the lower border of the digastric 
—the jugulo-digastric gland. 

The central vessels arise in the dorsal plexus near the median plane. 
They descend between the genio-glossi, and are joined by the vessels from 
the deep parts of the tongue. They then run laterally and backwards, 
with the veins of the tongue, and end in the glands in the carotid triangle. 

Note that any of the deep cervical glands in the carotid triangle may 
receive lymph-vessels direct from the tongue; and that, in general, the 
farther forward the origin of the vessel the lower down is the gland in 
which it ends. Note also that some members of the anterior, posterior 
aa central groups cross the median plane to end in glands of the opposite 
side. 


AUDITORY APPARATUS 


THE organ of hearing admits of a very natural division into 
three parts, viz., the external ear, the middle ear and the 
internal ear. 
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FIG. 135.—The Parts of the Ear (semi-diagrammatic). The purple colour 
indicates the mucous lining of the various parts. 


The external ear comprises the auricle and the external 
auditory meatus. The auricle collects the waves of sound, 
and is, comparatively speaking, of little importance in man, 
although it 1s of considerable service in some of the lower 
animals. The external auditory meatus is a passage leading 
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medially ffom the bottom of the concha of the auricle to the 
tympanic membrane, which separates the external ear from 
the middle ear. The middle ear is a narrow chamber whose 
cavity is termed the ‘tympanic cavity. It is interposed 
between the external auditory passage and the internal ear ; 
and the main part of its lateral wall is formed by the tym- 
panic membrane. Stretching across the cavity of the tym- 
panum, from its lateral to its medial wall, there is a chain 
of three small bones called the auditory ossicles. The 
internal ear is the most essential part of the organ. It 
consists of a complicated system of cavities enclosed in dense 
bony envelopes called the bony labyrinth, which is situated in 
the densest part of the petrous portion of the temporal bone, 
and contains a number of membranous tubes and sacs called 
the membranous labyrinth. 


EXTERNAL EAR 


The auricle has been examined already (pp. 2, 12). The 
dissectors will now expose the external meatus. 


Dissection.—The dissection of the ear should be conducted 
differently on opposite sides. 

On one side remove the lateral pterygoid plate and the 
remains of the pterygoid muscles, if that has not been done 
already. Then, clear away the tensor palati and expose the 
lateral surface of the Fh i le tube. Dissect on the 
postero-medial side of the tube and expose the levator palati 
from the lateral side ; follow it downwards and medially, below 
the lower orifice of the tube, into the soft palate. Detach the 
tube from the medial pterygoid plate ; cut the levator palati at 
the point where it enters the soft palate, and separate the 
cartil aginous part of the tube from any parts of the wall of the 
pharynx which may still be connected with it. 

Turn to the temporal bone ; place the saw at right angles to 
the external surface of the squamous part and saw through the 
bone, along the line of the squamo-tympanic fissure, to the 
posterior border of the spine of the sphenoid. Turn next to 
the medial surface and saw through the body of the sphenoid at 
the level of the anterior boundary of the foramen lacerum ; then, 
with the aid of the chisel and bone-forceps, detach the posterior 
border of the greater wing of the sphenoid from the anterior border 
of the petrous part of the temporal bone. 


When the dissection is properly done the greater part of 
the temporal bone is removed from the remainder of the 
skull, with the cartilaginous part of the pharyngo-tympanic 
tube attached to the anterior margin of its petrous portion, 
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and a small part of the body of the sphenoid bone attached 
to its apex. The anterior wall of the articular fossa was 
separated by the first saw-cut, but the posterior wall is still 
present, with the cartilaginous part of the tube attached to 
its medial end and the cartilaginous part of the external 
meatus attached to its lateral border. 

Dissection.—Cut away the tragus of the auricle to expose 
the orifice of the external meatus ; then, with knife or scissors, 
remove the anterior wall of the cartilaginous part of the meatus. 

Next, pass a probe into the bony part of the meatus to gauge 
its length ; and, while the probe is kept in position as a guide, 
cut away the anterior wall of the bony part of the meatus, taking 
care not to injure the tympanic membrane. 
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Fic. 136. —Coronal Section of Right Temporal Bone passing through 
External and the Internal Auditory Meatuses. 


The meatus and the lateral surface of the tympanic 
membrane should now be examined. 

External Auditory Meatus.—The external meatus runs 
forwards and medially from its lateral orifice ; and, during its 
course, it forms a slight curve with the convexity upwards. 
Its total length, measured from the bottom of the concha to 
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the tympanic membrane, is 24 mm., of which 8 mm. corre- 
sponds with its cartilaginous part, and 16 mm. with its bony 
part; but, as the tympanic membrane is placed obliquely, 
the anterior wall and the floor are longer than the posterior 
wall and the roof. Moreover, the diameter of the canal is not 
uniform. Its narrowest point is called the zs¢hmus, and is 
about 5 mm. from the tympanic membrane; the vertical 
diameter is greatest at the lateral end, whilst the antero- 
posterior diameter is greatest at its medial end. These facts 
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Fic. 137.—Coronal Section through Right Ear. 
Anterior half of section viewed from behind. (Howden) 


must be borne in mind during the removal of foreign bodies 
from the canal. As the meatus passes medially, it describes a 
gentle sigmoid curve, but its general direction is towards the 
median plane with a slight inclination forwards. 

The skin that lines the cartilaginous portion is abundantly 
furnished with ceruminous glands, and is provided also with 
hairs which are directed laterally and hamper the entrance of 
small foreign bodies. The cutaneous lining of the osseous 
part is thin and tightly adherent to the periosteum, is destitute 
of hairs, has few glands or none, and is continued, as a 
very delicate layer, over the lateral surface of the tympanic 
membrane. 

When the direction, the length, and the diameters of the 


TYMPANIC MEMBRANE 341 


external meatus have been noted, the dissectors should 
examine the lateral surface of the tympanic membrane. 

The obliquity of the tympanic membrane has already been 
referred to. It slopes very obliquely downwards, forwards 
and medially, and its lateral surface is deeply concave. The 
medial surface is correspondingly convex, and the maximum 
point of the convexity is called the u#50. The lower end of a 
bar of bone, called the handle of the malleus, reaches the 
umbo. The handle is embedded in the membrane and can 
be seen through the thin layer of tissue that covers it. It 
extends upwards and slightly backwards from the umbo 
towards the roof of the meatus ; and near the upper margin 
of the membrane it becomes continuous with a small promi- 
nence, called the /ateral process of the malleus, which bulges 
the membrane towards the meatus. The small portion of 
the membrane above the lateral process is less tense than the 
remainder, and is called the facctd part. The whole of the 
peripheral margin of the membrane, except the flaccid part, 
is lodged in the tympanic groove, which is a-ring-like sulcus 
in the tympanic element of the temporal bone. 


Dissection.—Secure the tensor tympani between the apex of 
the petrous temporal bone and the cartilaginous part of the 
pharyngo-tympanic tube. Trace it to the point where it passes 
into the bony canal that conducts it to the tympanum. Then, 
cut away the antero-lateral wall of the cartilaginous part of the 
tube, and pass a probe through the bony part of the tube into the 
tympanum. 

Turn next to the anterior surface of the petrous temporal, 
and, with chisel and bone forceps, carefully remove the tegmen 
tympani and expose the tympanic cavity from above. Carry the 
dissection forwards into the canal for the tensor tympani and 
backwards into the tympanic antrum. As the dissection is 
carried forwards, leave a narrow margin of bone along the 
anterior border of the. tympanic membrane, and take care to 
avoid injury to the tendon of the tensor tympani, which emerges 
from its bony canal near the medial wall of the tympanum. 

Preserve the chorda tympani nerve, which passes forwards 
close to the tympanic membrane. 


MIDDLE EAR, TYMPANIC ANTRUM AND 
PHARYNGO-TYMPANIC TUBE 


Middle Ear.—This narrow chamber is known also as the 
tympanum and the space within it is the tympanic cavity. 
It is lined with mucous membrane, and is filled with air. It 


communicates, anteriorly, with the pharynx through the 
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pharyngo-tympanic tube, and, posteriorly, with small cavities 
in the temporal bone called the tympanic antrum and the 
mastoid air-cells. 
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Fic. 138.—Tympanic Cavity and adjacent parts (semi-diagrammatic). 


Besides air, the middle ear contains :—(1) small ossicles 
called the malleus, the incus and the stapes ; (2) two muscles— 
the stapedius and the tensor tympani; (3) the tympanic 
plexus of nerves (p. 235) and the chorda tympani nerve. 

The vertical and antero-posterior diameters of the cavity 
are each about 15 mm. Its width, from side to side, is only 
about 6 mm. above and 4 mm. below, and is still less in the 
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centre because its lateral and medial walls both bulge into 
the cavity. 

The part of the cavity above the level of the tympanic 
membrane is called the epitympanic recess (Figs. 135, 137). 

The tympanic cavity has a roof and a floor, and four 
walls, viz., anterior, posterior, lateral and medial. 

The roof is a thin plate of bone, termed the segmen tympant, 
which separates the cavity from the middle cranial fossa. In 
chronic inflammatory conditions of the middle ear, an ex- 
tension of the inflammatory process through the tegmen to 
the meninges of the brain is always to be feared. 

The floor is narrow. It is a thin osseous lamina interposed 
between the tympanum and the jugular fossa, which is occu- 
pied by the upper bulb of the internal jugular vein; and an 
extension of an inflammatory condition of the middle ear 
through the bone to the vein may lead to thrombosis (clotting). 

The posterior wall presents :—(1) in its upper part, the 
opening or aditus which leads from the epitympanic recess 
into the tympanic antrum; (2) lower down, close to the 
medial wall, a small, hollow, conical projection termed the 
pyramid (Fig. 139); and (3) lateral to the pyramid, the 
opening through which the chorda tympani nerve enters 
the tympanum. The pyramid is perforated on its summit, 
and the aperture leads into a canal which curves backwards 
and then downwards until it opens into the lower part of the 
canal for the facial nerve. The curved canal of the pyramid 
lodges the stapedius muscle, the delicate tendon of which 
enters the tympanic cavity through the aperture on the 
summit of the pyramid. 

The anterior wall is narrow, because the medial and lateral 
walls converge anteriorly. Its upper part is occupied by the 
opening of the tensor tympani canal; its middle part by the 
orifice of the pharyngo-tympanic tube; and the lowest part 
is a lamina of bone which separates the tympanic cavity from 
the carotid canal (this lamina is sometimes described as part 
of the floor). The septum between the tube and the tensor 
tympani canal is prolonged backwards along the medial wall 
of the cavity as a shelf called the processus cochleartformis, 
and its end is moulded to form a pulley round which the 
tendon of the tensor tympani muscle turns abruptly in a 
lateral direction towards the malleus. 

The medial wall intervenes between the middle ear and the 
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internal ear. On it, there are eminences, depressions and 
apertures which require notice. 

The anterior and larger part of the wall bulges into the 
cavity (Figs. 138, 139), and forms a very evident elevation 
termed the promontory. Above the posterior part of the 
promontory there is a depression leading to an oval aperture 
called the fenestra vestibuli (Fig. 139). In the macerated 
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Fic. 139.—Vertical Section through Left Ear: postero-medial half 
of section viewed from the front. (Howden) 


bone, the fenestra opens into the vestibule of the internal ear ; 
but, in the recent state, it is closed by the footpiece of the 
stapes—the most medial of the auditory ossicles (Fig. 138). 
The pyramid, on the posterior wall, is immediately behind 
the fenestra vestibuli. Above the fenestra vestibuli, near 
the roof, there is an antero-posterior ridge produced by 
the canal for the facial nerve bulging into the tympanum 
(Fig. 139). The wall of the canal is so thin that the facial 
nerve can be seen in it. Below and behind the promontory, 
there is a small, round hole called the fenestra cochlea. Inthe 
macerated bone, the fenestra leads into the cavity of the 
cochlea of the internal ear ; but, in the recent state, it is closed 
by a membrane called the secondary tympanic membrane. 
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The Jateral wall of the tympanic cavity is formed, for the 
most part, by the tympanic membrane, but, above the mem- 
brane, the lateral wall of the epitympanic recess is formed by 
the squamous part of the temporal bone (Figs. 137, 140). 

Tympanic Membrane.—Thisis anelliptical discstretched 
across the medial end of the external auditory meatus, and it 
forms the greater part of the lateral wall of the tympanum. 
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Fic. 140.—Left Tympanic Membrane and Epitympanic Recess viewed from 
within. The neck and head of the malleus have been removed to show 
the flaccid part of the membrane. (Howden) 


It is placed very obliquely—looking downwards and _for- 
wards as well as sidewards. 

The membrane is composed of three layers: a cuticular 
layer laterally, a mucous layer medially, and a fibrous lamina 
between them. The handle of the malleus is intimately con- 
nected with the fibrous layer, and is covered medially with 
the mucous layer. It draws the membrane medially and is 
the cause of the concavity of the lateral surface. 

The mode of attachment of the membrane deserves some 
attention. At the medial end of the meatus, a ring-like ridge 
of bone, very distinctly grooved, forms a frame in which the 
membrane is set (Fig. 140). But the ridge is deficient above, 
and is replaced by a shallow depression called the ¢ympansc 
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notch; the floor of the notch gives attachment to the flaccid 
part of the membrane, which, owing to the absence of the 
fibrous layer, is less dense in its texture than the rest of the 
membrane as well as less tense. The edge of the part of the 
membrane which is fixed in the tympanic groove is thickened, 
and at the tympanic notch the thickened part is carried down 
to the lateral process of the malleus, forming the anterior 
and posterior boundaries of the flaccid part, and raising up 
slight ridges of the mucous membrane called the anterior and 
posterior malleolar folds. 
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Fic. 141.—Left Tympanic Membrane as viewed from the external meatus 
during an otoscopic examination. The dotted lines indicate the four 
areas or quadrants into which the membrane is arbitrarily divided. 
(Howden) 


When the living ear is examined with a speculum, the surface of the 
membrane appears highly polished, and a cone of ight extends downwards 
and forwards from the tip of the handle of the malleus. A pair of strie, 
which correspond to the anterior and posterior malleolar folds, extend 
from the lateral process of the malleus to the margins of the tympanic 
ne en i ay out te ee part. The long process of the incus 
can be dimly seen through the tympanic memb ; ll i 
behind the handle of the malleus? : Eps eRe tee lene 

Tympanic Mucous Membrane.—The mucous lining is thin 
and delicate, but the chamber is so narrow that it may be 
choked when the membrane swells during inflammation. The 
membrane lines the walls and is reflected on to the bones and 
tendons to clothe them. It is continuous with the lining of 
the pharyngo-tympanic tube and with the lining of the 
tympanic antrum and mastoid air-cells. 

Tympanic Antrum.—The tympanic antrum is an air- 
chamber in the temporal bone. It lies immediately behind 
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the epitympanic recess, with which it communicates through 
a relatively wide opening called the adztus ad antrum ; and, 
in the adult, it is 15 mm. (a little more than half an inch) 
medial to the floor of the suprameatal triangle. In the 
child, it is much more superficial. 

The cavity of the antrum is lined with mucous membrane 
which is continuous, anteriorly, through the aditus, with the 
mucous membrane of the tympanic cavity, and, posteriorly 
and below, with the mucous membrane of the mastoid air- 
cells. 

The voof of the tympanic antrum is the fegmen tympant. 
It separates the tympanic antrum from the middle cranial 
fossa and from the membranes that cover the inferior surface 
of the temporal lobe. The /ateral wall is formed by that 
portion of the squamous temporal bone which lies immedi- 
ately above and behind the external auditory meatus. The 
postertor wall and the floor are formed by the mastoid 
portion of the temporal bone, and it is through apertures in 
those boundaries that the cavity of the tympanic antrum 
communicates with the mastoid air-cells. The medial wall 
is formed by the petrous part of the temporal bone, and on it 
there is a horizontal bulging caused by the lateral semi- 
circular canal of the internal ear; the bulging extends 
forwards into the aditus (Figs. 138, 139). As the canal for 
the facial nerve passes from the medial wall of the middle 
ear to the posterior wall it traverses the lower boundary of 
the aditus (Fig. 139). The sigmoid sinus is behind the 
antrum, and the upper bulb of the internal jugular vein is 
below it; if the sigmoid groove and jugular fossa are deep, 
as they often are on the right half of the skull, the bone is 
so thinned down that these vessels are dangerously near an 
inflamed antrum. 

The antero-posterior diameter of the tympanic antrum is 
about 14 mm., the vertical diameter about 9 mm., and the 
transverse diameter about 7 mm. 

Auditory Ossicles.—These little bones are named the 
malleus, the’incus and the stapes. They extend in a chain 
from the lateral wall of the tympanum to the medial wall— 
the malleus being fixed to the lateral wall, the stapes to the 
medial wall, and the incus slung between them. Themain parts 
of the malleus are a rounded upper part, called its head, which 
lies in the epitympanic recess, and a slender 4andle, which is 
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attached to the tympanic membrane. The Jody of the incus lies 
in the epitympanic recess, and articulates with the head of the 
malleus. It sends downwards a Jong process which articulates 
with the head of the stapes. The stapes is shaped like a 
stirrup ; its foot-piece is called its dase, and fits into the 
fenestra vestibuli on the medial wall of the tympanum. 

The detailed description of these ossicles and their con- 
nexions is given in the large text-books of Anatomy. 
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FiG, 142.—Left Tympanic Membrane and Chain of Auditory Ossicles seen 
from the medial side. The figure shows also the pharyngo-tympanic 
tube, the tensor tympani, the tendon of the stapedius and the chorda 
tympani nerve. (Howden) 


Tympanic Muscles.— Two tiny muscles end in the 
tympanic cavity, viz., the stapedius and the tensor tympani. 

The stapedius occupies the interior of the pyramid and the 
canal which curves downwards from it. Its tendon enters the 
cavity through the aperture on the summit of the pyramid, 
and is inserted into the back of the neck of the stapes. It is 
supplied by a branch from the faczal nerve. Its function is 
not fully understood. 

The tensor tympani arises from the upper part of the carti- 
lage of the pharyngo-tympanic tube and from the contiguous 
parts of the greater wing of the sphenoid and the petrous part 


TENSOR TYMPANI 349 


of the temporal bone. From its origin it passes backwards 
and laterally through a canal above the osseous part of the 
tube. Inthe tympanic cavity the tendon turns at right angles, 
round the end of the processus cochleariformis (p. 343), and 
passes laterally to its insertion into the upper part of the handle 
of the malleus. The tensor tympani is supplied through the 
otic ganglion from the mandibular nerve. Its action is im- 
plied in its name. 

Chorda Tympani Nerve.—The chorda tympani is a 
branch of the facial nerve; it is distributed to the mucous 
membrane of the anterior two-thirds of the tongue and is the 
chief nerve of taste. It arises in the canal for the facial nerve 
a short distance above the stylo-mastoid foramen, and ascends 
to enter a narrow tunnel which conducts it to the posterior 
wall of the middle ear, lateral to the pyramid. The nerve 
then passes forwards, outside the mucous membrane, opposite 
the upper margin of the tympanic membrane, across the medial 
side of the neck of the malleus, to reach the uppermost part 
of the anterior wall of the tympanum. There, it enters 
another canaliculus which conducts it along the lateral wall 
of the pharyngo-tympanic tube to the base of the skull at the 
medial end of the squamo-tympanic fissure. From that point 
it runs downwards and forwards, grooving the medial side 
of the spine of the sphenoid, and joins the lingual nerve a little 
below the skull; and the lingual nerve carries it to the tongue. 

Pharyngo-Tympanic Tube (Tuba Auditiva).—This tube 
is divided into an osseous and a cartilaginous portion. The 
cartilaginous part is about an inch in length, and is described 
on p. 292. 

The dony part is about half an inch in length. It is widest 
at its entrance into the tympanic cavity, and narrowest at its 
other end, which appears on the base of the skull behind and 
medial to the spine of the sphenoid. The bony part lies 
between the tympanic plate and the petrous temporal, below 
the canal for the tensor tympani muscle. The internal carotid 
artery, in the carotid canal, is medial to it; the chorda 
tympani nerve is lateral to it; and the upper part of the 
mandibular joint is an antero-lateral relation. 


Dissection.—Second Method. On the opposite temporal 
bone, approach the bony part of the external meatus, the tym- 
panic antrum, and the tympanic cavity from the postero-lateral 
aspect. Carry out the dissection after the manner adopted by 
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the surgeon when operating for the cure of extensive mastoid 
and middle ear disease ; but, to gain better access to the bone, 
remove the auricle by cutting through the cartilaginous part of 
the external meatus. : 

Take all the soft parts, including the periosteum, from the 
lateral surface of the mastoid temporal bone, and identify : 
(1) the suprameatal triangle, and (2) the supramastoid crest. 

The object of the first stage of the dissection is the exposure 
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FiG. 143.—Oblique Section of a part of Head showing the Relations 
of the Pharyngo-T'ympanic Tube. 


of the mastoid air-cells and the tympanic antrum, without 
injury to the bony part of the external meatus and to the sigmoid 
sinus. 

The tympanic antrum is about half an inch medial to the 
floor of the suprameatal triangle. Begin the dissection in the 
suprameatal triangle, and carry it forwards and medially into 
the bone parallel with the posterior wall of the external meatus, 
until the antrum is opened. After the antrum has been identified, 
remove the spongy tissue of the anterior part of the mastoid area 
gradually till the more medially situated compact bone is exposed. 


When that stage of the dissection is completed, the dissector should note 
following points :—(1) In the anterior boundary of the exposed area, 
re is the compact posterior wall of the bony part of the external meatus. 
Posteriorly, there is a broad projecting ridge indicating the position of 
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the groove which lodges the stgmozd sinus. (3) At the upper and deeper 
part of the area, there are the medial wall of the tympanic antrum and 
the aditus. (4) The intervening area is occupied by the remains of the 
mastotd air-cells, which are continuous above with the tympanic antrum 
and may extend downwards to the tip of the mastoid process. ( *) On 
the medial wall of the aditus and the anterior part of the medial wall 
of the antrum, there is an oblique elevation. produced by the /ateral 
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Fic. 144.—Region of Pharyngo-Tympanic Tube and Tympanic Antrum 
(see Figs. 54, 104). 


x. Middle meningeal artery in the fora- 16. Stylo-hyoid muscle. 
men spinosum. 17. External carotid artery. 

2a, 24. Posterior and anterior branches _18. Levator scapule and scalenus medius. 
of middle meningeal artery. 19. Posterior belly of digastric muscle. 

3. Mandibular nerve, 20, Longissimus capitis muscle. 

4- Maxillary nerve. 21. Occipital artery. 

5- Maxillary artery. ; 22. Splenius capitis muscle. 

6. Upper part of tensor palati muscle. 23. Sterno-mastoid muscle. 

7. Cavity of pharyngo-tympanic tube. 24. Internal carotid artery. 

8. Lower part of tensor palati muscle. 25. Levator palati muscle. 

g. Superior constrictor muscle. 26. Facial nerve. 

o. Buccinator muscle. 27. Sigmoid sinus. 

1. Mucous membrane of mouth. 28. Tympanic antrum. 

2. Lingual nerve. 29. Malleus and incus. 

3. Submandibular gland. 30. Tympanic membrane. 

4. Ascending palatine artery. 31. Bony part of pharyngo-tympanic 

5. Stylo-glossus muscle. | tube. 
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semicircular canal, and, below it, in the posterior wall of the tympanum, 
there is a vertical ridge that indicates the position of the Jacial nerve 
(Figs. 139, 146). 

e next stage is the removal of the posterior wall of the external 
meatus and the exposure of the lateral surface of the tympanic membrane. 
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FiG, 145.—Dissection of Tympanic Antrum and Mastoid Part 
of Temporal Bone. 

Dissection.—After the tympanic membrane has been 
examined, pass a seeker through the aditus into the tympanic 
cavity, and allow its handle to rest on the lower part of the 
exposed area ; then, whilst the seeker remains in position, cut 
away the remainder of the posterior wall and the upper boundary 
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FiG, 146.—Dissection of Tympanic Antrum and Petro-Mastoid Part of 
Temporal Bone from the lateral side. The arrow passes through the 
aditus from the tympanic antrum into the tympanic cavity, 
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of the external meatus, from the level of the seeker to the level 
of the roof of the tympanic antrum. Complete the dissection by 
removing the tympanic membrane and ossicles. 


A complete view is now obtained of the medial walls of the tympanic 
cavity and antrum and the aditus. Anteriorly, on the medial wall of the 
tympanic cavity, the promontory marks the position of the first turn 
of the cochlea. Above and behind the promontory, the fenestra vestibuli 
is seen. The fenestra cochlea is at the lower and posterior part of 
the promontory. Above the fenestra vestibuli, there is a ridge caused 
by the posterior horizontal part of the canal for the facial nerve; this 
becomes continuous, on the lower wall of the aditus, with the ridge 
which indicates the vertical part of the canal. Above that, there is the 
elevation due to the lateral semicircular canal. 
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FiG. 147.—Dissection of Tympanic Cavity and Semicircular 
Canals from the lateral side. 


Dissection.—Open the canal for the facial nerve in order to 
expose the facial nerve. Then, open the lateral semicircular 
canal, and afterwards remove the bone above and behind it to 
expose the walls of the superior and posterior semicircular 
canals (Figs. 145-147). 


INTRAPETROUS PARTS OF FACIAL AND AUDITORY NERVES 


The facial and auditory nerves have already been traced 
into the internal meatus (p. 122). The dissectors should now 
open up the meatus and follow the facial nerve in its course 
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through the petrous portion of the temporal bone. The canal 
which it occupies begins at the bottom of the internal meatus, 
and opens on the exterior of the skull at the stylo-mastoid 
foramen. Between its commencement and termination it 
pursues a devious course, and that, combined with the density 
of the bone, makes the dissection difficult. 

Complete the dissection to expose the facial nerve and 
examine the auditory nerve on the side on which the middle 
ear has been opened from the lateral side, and the canal for 
the facial nerve has already been partially opened up. 


Dissection.—Separate the temporal bone from the other 
cranial bones which still adhere to it, and fix it in the natural 
position (in a vice if possible). Remove the squamous portion 
by a horizontal saw-cut at the level of the anterior surface of the 
petrous portion. Make a second horizontal saw-cut, immediately 
above the roof of the internal meatus, and carry it laterally into 
the tympanum, in which it should emerge immediately above the 
canal for the facial nerve where that canal lies above the fenestra 
vestibuli. Then, with the bone-forceps or chisel, remove the 
remains of the roof of the internal meatus and follow the facial 
nerve along the canal till it begins to bend backwards, and so 
expose its ganglion, which lies on that bend. Secure the branches 
which arise from the ganglion, and then follow the nerve back- 
wards above the fenestra vestibuli. The greater part of the vertical 
portion of the canal has already been opened from the lateral 
side ; the remainder can now be displayed by means of two saw- 
cuts :—_(1) a vertical transverse section carried medially from the 
lateral surface of the bone to the posterior border of the stylo- 
mastoid foramen ; (2) a sagittal cut carried from the posterior 
surface of the bone to meet cut (1). Remove the portion of 
bone between the two cuts, and complete the dissection with 
bone-forceps. 


Intrapetrous Portion of Facial Nerve.—aAs the nerve 
traverses the petrous bone, it may be divided into four parts 
which differ in their direction and relations. They are :— 


1. A part within the internal auditory meatus. 

2. A very short part between the meatus and the ganglion. 
3. A part in the upper part of the medial wall of tympanum. 
4 A part which descends to the stylo-mastoid foramen. 


First Part.—In the internal meatus, the facial nerve runs 
almost directly laterally in company with the auditory nerve. 
In that stage of its course it lies in relation to the upper and 
anterior part of the auditory nerve, and its motor and sensory 
roots join each other. At the bottom of the meatus, it enters 
the canal which conducts it through the bone. 
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Second Part.—The second part of the facial nerve is very 
short. It runs laterally, with a slight inclination forwards, 
above the vestibule of the internal ear, and very soon ends in 
the swelling termed its ganglion. 

Third Part—At the ganglion, the facial nerve bends 
suddenly ; it then proceeds backwards and slightly down- 
wards in that portion of the canal which runs in the upper 
part of the medial wall of the tympanic cavity immediately 
above the fenestra vestibull. 

Fourth Part.—The fourth part is vertical, and passes 
downwards behind the middle ear to gain the stylo-mastoid 
foramen (Figs. 54, 144). 
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Fic. 148.—Diagram of Intrapetrous Part of Facial Nerve and its Connexions. 
(A. M. Paterson. ) 


r- Nerve to stapedius. 21. Middle meningeal artery. 
2. Chorda tympani. 22. Otic ganglion. 
3- Tympanic plexus. 23 and 24. Branches to auriculo- 
4. Root of lesser superficial petrosal. temporal nerve. 
5- Ganglion of facial nerve. 25- Communication to chorda tympani. 
6. Motor root of facial nerve. | 26. Posterior division) of mandibular 
7. Sensory root of facial nerve. | 27. Anterior sivuice | aceie 
8. Auditory nerve. 28. Lingual nerve. 
g- External petrosal nerve. 29. Inferior dental nerve. 
1o. Greater superficial petrosal nerve. 30. Auriculo-temporal nerve. 
11. Carotid canal. 31. Tympanic nerve. 
12. Carotico-tympanic branch. 32. Glosso-pharyngeal nerve. 
13. Carotid plexus. 33. Vagus. 
14- Great deep petrosal. 34. Auricular branch of vagus. 
15. Nerve of pterygoid canal. 35. Communication from facial to auricu- 
16 and 18. Ganglionic branches. lar branch of vag 
17. Maxillary nerve. 36. Nerve to digastric Spee belly) 
19. a Sp pene palaiae ganglion. 37. Nerve to stylo-hyoid muscle. 
xternal petrosal nerve. 38. Posterior auricular nerve, 
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The dranches which spring from or join the facial nerve 
during its passage through the temporal bone are :— 


. The greater superficial petrosal nerve (p. 120), 

. A root of the lesser superficial petrosal (p. 120), } from the ganglion. 
. External petrosal nerve (p. 120), 

. Nerve to stapedius. 

. Chorda tympani (p. 349). 

. Communicating twigs to the auricular branch of vagus. 
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The nerve to the stapedtus muscle arises from the facial as 
it passes downwards behind the pyramid. It enters the base 
of the pyramid and thus reaches the stapedius muscle. 
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Fic. 149.-—Diagrammatic View of the Parts of the Ear. 


The communicating twigs to the auricular branch of the 
vagus arise a short distance above the stylo-mastoid foramen. 

Auditory Nerve.—In the internal meatus, the auditory 
nerve lies at a lower level than the facial. At the bottom of 
the meatus, it splits into its two constituent nerves—cochlear 
and vesttbular—which subdivide further and pass through 
the foramina in the bottom of the meatus to supply the 
different parts of the labyrinth of the internal ear (Fig. 138). 
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INTERNAL EAR 


The internal ear consists of an intricate system of cavities 
enclosed in very dense bone, called the dony labyrinth, in the 
petrous part of the temporal bone, and a series of hollow mem- 
branous structures which lie in the bony labyrinth and con- 
stitute the membranous labyrinth. The membranous laby- 
rinth does not lie in close contact with the walls of the bony 
labyrinth ; the space between them is occupied by a clear 
liquid called perzlymph, and the membranous labyrinth 
itself is filled with a clear liquid called endolymph. 


Dissection.—To expose the labyrinth of the internal ear, 
make two saw-cuts: (1) an antero-posterior vertical cut, carried 
from the upper surface of the bone downwards to the floor of 
the tympanum, along the junction of its medial and posterior 
boundaries ; (2) a horizontal cut. Begin the horizontal cut at 
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Fic. 150.—TInterior of Left Bony Labyrinth viewed from 
the lateral aspect. (Howden.) 


the apex of the petrous temporal and carry it laterally till it 
joins the vertical cut, posteriorly, and enters the tympanic cavity 
anteriorly at the level of the mid-height of the promontory. 
When the bone separated by the two cuts is removed, the vesti- 
bular and cochlear parts of the labyrinth and portions of the 
semicircular canals will be displayed. Demonstrate the positions 
and curves of the semicircular canals and the canal for the facial 
nerve by passing bristles through them. 


When the dissectors have acquired a knowledge of the 
position of the cochlea and semicircular canals, they will find it 
I1I— 23 a 
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both instructive and interesting to display them in a dry bone 
—using a fine chisel for the purpose. 

The bony labyrinth is divided into three parts :—(1) a 
small chamber called the vestzdule ; (2) a coiled tube, called 
the cochlea, in front of the vestibule; (3) three semd¢ctrcular 
canals, behind the vestibule. The cochlea and the canals 
communicate freely with the vestibule; and all the parts 
have a delicate lining of endosteum. 

Vestibule.—The vestibule is a small ovoid bony chamber, 
about 5 mm. in length, placed between the medial wall 
of the tympanum and the bottom of the internal auditory 
meatus. The three semicircular canals open into its posterior 
part by five round apertures ; whilst, in its lower and anterior 
part, there is the opening of one of the subdivisions of the 
cochlea called the scala vestibuls. 

On the Jateral wall, there is the fenestra vestibuli, which is 
closed, in the recent state, by the endosteal lining and by the 
base of the stapes. When these parts are removed, the vesti- 
bule communicates directly with the tympanum. A small 
aperture in the posterior part of the medial wall also deserves 
mention. It is the mouth of the agueduct of the vestibule— 
a small canal which passes backwards to the posterior surface 
of the petrous part of the temporal bone, where it opens under 
the dura mater. 

Semicircular Canals.—Each of the three semicircular 
canals forms considerably more than half a circle; and they 
occupy planes at right angles to one another, like three faces 
of acube. They are termed superior, posterior and lateral, 
and they open into the posterior part of the vestibule by five 
round orifices; the number of openings is reduced to five 
because the adjoining ends of the superior and posterior 
canals are fused into a common canal. 

The superior semicircular canal forms the uppermost part 
of the labyrinth. Its highest part lies beneath the arcuate 
eminence on the anterior surface of the petrous part of the 
temporal bone. It is placed vertically, and is almost trans- 
verse to the long axis of the petrous part of the temporal 
bone. The posterior semicircular canal is the longest of the 
three tubes, and it also is vertical; it lies in a plane parallel 
to the posterior surface of the petrous temporal. The lateral 
semicircular canal is the shortest of the tubes; it lies in a 
horizontal plane in the angle between the superior and 
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posterior canals, and it makes a bulge on the medial wall of 
the aditus ad antrum. 

Cochlea.—The cochlea is a tapering ‘Be coiled spirally, 
for two and a half turns, around a central pillar termed the 
modtolus. ‘The appearance produced is like that of a spiral 
shell laid on its side. The cochlea is in front of the vestibule ; 
its base is directed towards the bottom of the internal meatus; 
its long axis runs forwards and laterally from the base ; and 
its apex lies in close relation with the canal for the tensor 
tympani muscle, 

The cochlear tube rapidly diminishes in diameter as it 
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FIG, 151.—Left Bony Labyrinth viewed from lateral side. (Howden. ) 


is traced towards the apex of the cochlea; the first turn 
which it takes around the modiolus produces the bulging 
called the promontory on the medial wall of the tympanum 
(Figs. 139, 151). 

The modtolus is thick at the base, but rapidly tapers 
towards the apex. Its base abuts against the bottom of 
the interna] meatus. It forms the inner wall of the cochlear 
tube ; and winding spirally round it, like the thread of a 
screw, there is a thin lamina of bone, termed the spira/ 
lamina, which partially subdivides the cochlear tube into two 
canals. 


_Numerous minute canals traverse the modiolus, and one more con- 
spicuous than the others runs lengthwise in its centre. The spiral lamina 
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also is tunnelled by small canals in communication with those in the 
modiolus, whilst one—the spiral canal of the modiolus—winds spiral] 
around the modiolus in the attached margin of the spiral lamina. All 
these channels convey filaments from the cochlear nerve to the duct of 
the cochlea; and the spiral canal lodges the sp7ral ganglion, which is the 
ganglion of the cochlear nerve. 


The duct of the cochlea is a spiral membranous tube, and 
is the part of the membranous labyrinth that lies within the 
bony cochlea. It is placed between the spiral lamina and the 
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FiG. 152.—Diagrammatic representation of the different parts of 
Right Membranous Labyrinth. 
1 (Froma model by Dickie and Fraser.) 


opposite side of the wall of the cochlear tube. With the spiral 
lamina, it divides the cochlea into two canals termed the scala 
tympani and the scala vestibuli. 

The scala tympani begins at the fenestra cochlez, where 
the secondary tympanic membrane shuts it off from the 
tympanic cavity. At the apex of the cochlea it communicates 
with the scala vestibuli through an aperture termed the 
helicotrema. At the base of the cochlea the scala vestibuli 
communicates with the lower and anterior part of the 
vestibule. The perilymph in the semicircular canals and 
vestibule is therefore directly continuous with that in the 
two scale. 


It can now be understood how vibrations of the tympanic membrane 
are communicated to the perilymph. The movements of the chain of 
ossicles affect the perilymph in the vestibule through the base of the 
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stapes. The vibrations of the perilymph, passing along the scala vestibuli 
into the scala tympani, affect in turn the secondary tympanic membrane. 
With every inward movement of the tympanic membrane and of the 
base of the stapes, there is an outward movement of the secondary 
tympanic membrane, and wtce versa. The vibrations of the perilymph 
affect the endolymph in the membranous labyrinth, and thus excite the 
terminations of the auditory nerve. 

Membranous Labyrinth.—The chief parts of the membranous laby- 
rinth are :—(1) The duct of the cochlea ; (2) two small membranous sacs, 
called the utricle and the saccuie, which lie in the vestibule; and (3) 
three membranous tubes, called semicircular ducts, which lie in the semi- 
circular canals (Figs. 149, 152). 

The semtctrcular ducts are considerably narrower than the canals, 
and are attached to their outer walls. They open into the utricle. 

The utricle occupies a depression on the upper wall of the vestibule. 
The saccule is smaller, and lies in a depression below and in front of the 
utricle. These two sacs communicate indirectly by means of a slender 
membranous tube called the endolymphatic duct; this duct occupies the 
bony aqueduct of the vestibule and divides into two branches which 
separate to open into the utricle and the saccule. <A short, narrow 
tube, called the ductus re-unzens, connects the saccule with the duct of 
the cochlea. 

The duct of the cochlea lies between the two scale. Each of its ends 
is blind. The ductus re-uniens opens into it near its basal end. 


EYEBALL 


THE eyeball or globe of the eye lies in the anterior part of the 
orbit amidst the orbital muscles and fat ; they make a socket 
in which the eyeball rotates ; and the socket is lined with the 
fascial sheath of the eyeball (p. 143). 

The eyeball is about one inch in diameter, but is not per- 
fectly spherical, for the anterior, clear part—the cornea—has 
a sharper curvature than the rest of the globe, and makes 
therefore a slight bulging on the front of the eyeball. 

A satisfactory dissection of the globe of the eye can be 
made only when the eyeball is fresh, or after it has been 
hardened for several days in a 1o per cent. solution of formol. 
In the dissecting-room it is often impossible to obtain suitable 
specimens ; but it is always easy to procure eyeballs of the 
pig, sheep, or ox; and these suit the purpose admirably. It is 
advisable, however, that the dissectors should complete their 
study of the organ by the examination of a fresh human eye- 
ball obtained from the post-mortem room. In point of size, 
and also in other particulars, the eyeball of the pig more 
closely resembles the human eyeball than the eyeball of the 
sheep or ox. But it is better to begin with the eyeball of 
the ox, because the necessary dissection can be more easily 
carried out in it than in smaller eyeballs ; and the students 
should provide themselves with six eyeballs from oxen. 
Begin work on them at once, and place them in preservative 
liquid when work is interrupted ; but the one chosen for the 
study of the vitreous body (p. 372) should be laid aside for 
a day or two and allowed to lose its freshness before it is 
dissected. 


Dissection.—Remove the conjunctiva, fascial sheath, orbital 
muscles and fat. With the forceps, pick up the conjunctiva and 
the fascial sheath close to the corneal margin, and snip through 
those layers with the scissors and divide them round the whole 
edge of the cornea. Then, strip all the soft parts from the 
surface of the sclera, working steadily backwards towards the 
entrance of the optic nerve. A little behind the equator of the 
eyeball the veins called ven@ vorticose will be noticed issuing 
from the sclera at wide intervals from one another ; and, as the 
back of the eyeball is approached, the posterior ciliary arteries 
and the ciliary nerves will be seen piercing the sclera around 
the entrance of the optic nerve. 
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To obtain a general conception of the parts which compose 
the eyeball, make sections through three hardened specimens in 
three different planes. Divide one specimen at the equator and 
another into halves by a sagittal section. Divide the third 
horizontally and remove a portion of the jelly-like mass called 
the vitreous body (Fig. 153). Place the sections under water in 
a cork-lined tray, and preserve them for reference as the study 
of the eyeball is proceeded with. 


General Structure of Eyeball.—The eyeball has three 
concentrically arranged coats, and they enclose a cavity 
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Fic. 153. Diagrammatic Section of Eyeball. 


which is filled with three of the four media that refract the 
rays of light. 

The coats are :—(1) An external, fibrous envelope divided 
into (a2) a posterior part called the sclera, which is white and 
opaque, and (4) an anterior part called the cornea, which is 
transparent. (2) A middle envelope which is vascular and 
muscular, and in which three subdivisions are recognised, 
viz., a posterior part called the choro¢d, an anterior portion 
termed the z7s, which lies behind the cornea, and an inter- 
vening part called the cz/sary body. (3) An internal, nervous 
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coat called the ve/#ma, in which the fibres of the optic nerve 
are outspread. 

The refracting media are :—(1) the cornea; (2) a watery 
liquid called the agueous humour, which lies behind the cornea 
and is contained in a space partially subdivided by the iris 
into the anterior and postertor chambers of the eye; (3) the 
Jens, behind the posterior chamber ; and (4) the wztreous body, 
which occupies the posterior part of the interior of the eyeball. 

The superficial surface of the sclera and of the cornea 
should now be examined ; but, to complete the study of the 
external coat, a further dissection is required. 
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Fic. 154.—Diagram of the Back of Left Eyeball. The excentric position 
of the entrance of the Optic Nerve is slightly exaggerated, (After Testut, 
modified. ) 


Dissection.—Make an incision, with a sharp knife, through 
the sclera at the equator. Make the cut carefully, and the 
moment that the subjacent black choroid coat appears lay the 
knife aside. Seize the cut edge of the sclera with the forceps, 
and carry the incision completely round the eyeball, with the 
scissors, along the line of the equator. The outer fibrous coat 
is thus divided into an anterior and a posterior portion. Raise 
both parts from the subjacent structures. As the anterior 
portion is turned forwards, some resistance will be met with 
close to the margin of the cornea; it is due to the attachment 
of the ciliary muscle to the deep surface of the sclera. Break 
down the attachment with the closed points of blunt forceps ; 
as soon as that is done the aqueous humour escapes. Complete 
the separation of the posterior part of the sclera by dividing the 
fibres of the optic nerve close to the point where they enter the 
sclera from the inner side. 

The eyeball, denuded of its external tunic, should now be 
placed in a shallow vessel filled with water. 
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Sclera.—The sclera is the white of the eye. It is a dense, 
resistant tunic, opaque-white in colour, which envelops the 
posterior five-sixths of the eyeball. The sclera is very loosely 
attached to the choroid by some pigmented, flocculent areolar 
tissue, but it is adherent to the ciliary body. 

The point at which the optic nerve pierces the sclera does 
not correspond with the posterior pole of the eyeball, but is 
situated about 3 mm. to the medial or nasal side of the pole 
and 1 mm. below it. There, the bundles of optic nerve fibres 
pass through a number of small apertures and the sheath 
of the optic nerve, which is derived from the membranes of 
the brain, blends with the sclera. 

The sclera is pierced also by numerous blood-vessels and 
nerves. The long and short posterior ciliary arteries, with 
the ciliary nerves, perforate the sclera around the optic nerve ; 
four or five venz vorticosz issue from the interior of the eye- 
ball by piercing the sclera a short distance behind the equator, 
at wide intervals from one another; and the anterior ciliary 
arterics pierce it near the corneal margin. 

The sclera is directly continuous with the cornea, and close 
to their junction, a minute canal in the sclera, termed the sznus 
venosus sclere, encircles the margin of the cornea. 

Cornea.—The cornea is'the transparent window through 
which the rays of light gain admittance into the eyeball. It 
forms the anterior sixth of the outer coat of the eyeball, and 
is separated from the iris by the aqueous humour in the 


anterior chamber of the eyeball. 

The anterior surface of the cornea is clothed with a transparent 
epithelial layer which is continuous with the conjunctiva at the margin 
of the cornea. On its posterior surface there is an elastic, glassy stratum 
termed the posterior elastic lamina. When the cornea is relaxed that 
lamina becomes wrinkled, and it can be torn away in shreds from the 
proper corneal tissue. 

Ligamentum Pectinatum Iridis.—At the margin of the cornea the 
posterior elastic lamina is fibrillar, and some of its fibres are continued 
into the iris, forming the pectinate ligament of the iris, whilst others are 

rolonged backwards into the choroid and the sclera. The pectinate 
igament bridges across the angle between the cornea and the iris, and 
the bundles of fibres into which the posterior elastic lamina breaks up in 
that region constitute the boundaries of an annular, sponge-like series 
of minute spaces termed the spaces of the trido-corneal angle. The spaces 
communicate with the anterior chamber of the eyeball, and are filled with 
aqueous humour. 


The three parts of the middle coat are exposed in the 
specimen from which the sclera and the cornea were removed. 
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Choroid.—The choroid is the largest part of the middle 
coat, and lies between the sclera and the retina. It is thickest 
posteriorly, where it is piérced by the optic nerve, and becomes 
thinner as it approaches the ciliary body. It is connected 
with the sclera by some lax, pigmented areolar tissue, and also 
by blood-vessels and nerves which pass from the one into the 
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FIG. 155.—Dissection of Eyeball showing the Vascular Coat and 
arrangement of Ciliary Nerves and Vessels. 


other. The deep surface of the choroid is moulded upon the 
retina and is in contact with a layer of deeply-pigmented cells 
which usually adheres to the choroid when that coat is re- 
moved, although, in reality, it is a portion of the retina. 

The choroid is composed chiefly of blood-vessels. They 
are arranged in two well-marked layers, viz., a deep, closely- 
meshed capillary layer and a more superficial venous layer 
from which the venz vorticose arise. The short posterior 
ciliary arteries pass forwards between the two layers. 


The eyeball in which the outer surface of the choroid is exposed should 
be immersed in water and the pigment washed out of it by means of a 
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camel-hair brush. The venules will then appear as white curved lines 
that converge towards the four or five points where the venz vorticosz 
take origin (Fig. 155). 

Ciliary Body.—The ciliary body is separable into (1) a 
posterior part called the ciliary ring, (2) an anterior part called 
the ciliary muscle, and (3) an internal part made up of a 
number of ridges called the ciliary processes. 

The czléary ring is a vascular and nervous zone, about a 
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Fic. 156.—Posterior View of Lens and Ciliary Zonule. 
(Arthur Thomson. ) 


sixth of an inch wide, immediately in front of the choroid, with 
which it Is continuous. 

The ciliary muscle is composed of involuntary muscular 
tissue. The arrangement of its fibres can be seen only when 
thin sections of the eyeball are examined under the microscope. 
It is then obvious that the fibres are disposed in two groups, 
viz., a radiating and a circular. 

The radiating fibres arise from the deep surface of the 
sclera close to the cornea, and radiate backwards into the 
ciliary ring and processes. The cevcular fibres are, arranged 
in two or three bundles that lie on the deep surface of the 
radiating portion, and form a muscular ring around the iris. 

The ciliary muscle is supplied through the short ciliary 
nerves by fibres of the oculomotor nerve that are relayed in 
the ciliary ganglion. Its action is explained on p. 373. 

Dissection.—To obtain a view of the ciliary processes, make 


a coronal section through an eyeball a short distance in front 
of the equator. Remove the portion of the vitreous body which 
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occupies the anterior segment of the specimen. The deep surface 
of the ciliary processes will then be seen. They radiate back- 
wards from the circumference of the lens. Wash out the 
pigment from the anterior part of the middle coat, in order to 
display the arrangement of the processes more fully. 

A second dissection may be made, in another eyeball, with 
the object of exposing the ciliary processes from the front. In 
that specimen, remove the cornea by cutting round the corneo- 
scleral junction with the scissors. The iris is then brought 
conspicuously into view, and may, with advantage, be studied 
at this stage. Next, make several radial cuts, at equal intervals, 
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FIG, 157.—Section of Irido-Corneal Angle. (Arthur Thomson. ) 


through the anterior part of the sclera. Then, place the specimen 
in a cork-lined tray filled with water, and separate the strips of 
sclera from the ciliary muscle, bend them aside and pin them to 
the cork. Lastly, remove the iris. 


The czlzary processes are deep to the ciliary muscle and 
ring; they are continuous, anteriorly, with the iris, and, 
posteriorly, with the choroid. They are about 70 in number, 
and begin at the anterior margin of the choroid, whence they 
extend forwards to end in bulbous nodules which occupy the 
space between the peripheral margin of the iris and the margin 
of the anterior surface of the lens, and form the peripheral 
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boundary of the posterior chamber of the eyeball. The deep 
surface of the ring of processes is in relation with the hyaloid 
membrane, which separates them from the vitreous body, and 
also with the peripheral part of the ciliary zonule (see p. 373), 
to which they are attached. 

Iris.—The iris lies in front of the lens, and it is separated 
from the cornea by the anterior chamber filled with aqueous 
humour. By its circumference it is continuous with the ciliary 
body, and it is connected, by the pectinate neament of the iris, 
with the margin of the cornea. 

The iris is circular in outline; its colour varies greatly ; 
and it has a central perforation termed the pugz/. Its 
anterior surface is faintly striated in a radial direction. 
Its posterior surface is deeply pigmented. The pupil is 
very nearly circular (in the sheep and ox, it is greatly 
elongated transversely), and during life it constantly varies 
in its dimensions so as to control the amount of light 
which is admitted into the interior of the eyeball. The changes 
in the size of the pupil are produced by the two groups of 
involuntary muscular fibres that lie in the substance of the iris ; 
one is arranged circularly around the pupil in the form of a 
sphincter pupille; the other passes radially from the sphincter 
towards the circumference of the iris, so as to constitute a 
dilator pupille muscle. 

Ciliary Nerves.—There are two sets of ciliary nerves— 
short andlong. The short ctliary nerves arise from the ciliary 
ganglion and subdivide to form twelve or more filaments 
which pierce the sclera around the optic nerve, and extend 
forwards between the sclera and the choroid. They will be 
seen as delicate white filaments in the specimen in which the 
sclera has been turned aside in separate flaps (Fig. 155). In 
the posterior part of the eyeball, they occupy grooves on the 
deep surface of the sclera, and can be separated from it only 
with difficulty. Reaching the ciliary zone, they break into 
terminal branches which join in a plexiform manner and send 
- twigs to the ciliary muscle, the iris, and the cornea. The 
short ciliary nerves contain :—(1) sensory fibres from the naso- 
ciliary nerve ; (2) parasympathetic motor fibres derived from 
the oculo-motor nerve and relayed in the ciliary ganglion for 
the supply of the ciliary muscle and the sphincter pupille ; 
and (3) sympathetic fibres that pass through the ganglion 
(without relay) and supply the blood-vessels of the eyeball. 
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in the iris at the outer border of the sphincter pupille. 

The anterior ciliary arteries are very small twigs which arise from the 
branches of supply to the recti muscles. They pierce the sclera close to 
the cornea, take part in the formation of the greater circle, and send twigs 
to the ciliary processes. 

Venez Vorticosz.—From each venous vortex in the choroid a large 
vein arises, and makes its exit from the eyeball by piercing the sclera 
obliquely a short distance behind the equator. They are four or five in 
number, and they end in the ophthalmic veins. 


Dissection.—Dislodge the vitreous body and retina from the 

posterior part of the specimen which was cut into two for the 
purpose of exposing the ciliary processes from behind. By 
raising the choroid coat from the deep surface of the sclera, 
under a flow of water from the tap, the dissector will bring into 
view the venz vorticose as they enter the deep surface of the 
sclera. When the ven vorticos@ are divided, and the separation 
of the two coats is carried backwards towards the optic entrance, 
the short posterior ciliary arteries will be seen as they emerge 
from the sclera and enter the posterior part of the choroid. 
. To expose the external surface of the retina, take the specimen 
from which the sclera and cornea have been removed, and care- 
fully strip off the iris, ciliary processes, and choroid, piece-meal, 
under water. 


Retina.—The retina is composed of two strata—viz., a 
thin pigmentary layer, which adheres to the deep surface of 
the choroid, and has been removed with it, and a delicate 
nervous layer, which is moulded on the surface of the vitreous 
body, but is not attached to it except at the entrance of the 
optic nerve. The retina extends forwards beyond the equator 
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of the eyeball, and, a short distance from the ciliary ring, it 
appears to end in a well-defined, wavy or festooned border 
termed the ova serrata. This appearance, however, is de- 
ceptive. The nerve elements, it is true, come to an end along 
the ora serrata, but an exceedingly thin lamina in continuity 
with the retina is in reality prolonged forwards as far as the 
margin of the pupil. 

During life the resina proper is transparent, but after death 
It soon assumes a dull greyish tint and becomes opaque. 
Posteriorly, it is tied down at the entrance of the optic nerve. 
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FiG. 158.—Blood-Vessels of Retina. 


When viewed from the front, the optic entrance appears as a 
conspicuous circular elevation termed the opfze disc, which 
is slightly hollowed out or ‘‘ cupped.” From that spot the 
optic nerve fibres radiate out so as to form the deep or anterior 
layer of the retina. The optic disc, in correspondence with 
the entrance of the optic nerve, lies to the medial or nasal side 
of the antero-posterior axis of the eyeball. Exactly in the 
centre of the human retina, and therefore in the axis, there is 
a small yellowish spot, termed the macu/a /utea; and in its 
centre there is a slight depression called the fovea centralss. 
(There is no macula in the eyes of the ox or sheep.) 

Retinal Arteries and Veins.—In a fresh eyeball the 
arterta vetine central:s will be seen entering the retina at 
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the optic disc. It divides at once into a superior and an 
inferior division, and each of these breaks up into a large 
lateral or temporal division and a smaller medial or nasal 
division. The various branches of the terminal divisions 
ramify in the retina as far as the ora serrata; but they do not 
anastomose with each other, nor with any of the other artertes 


in the eyeball. 
The retinal veims converge upon the optic disc, and dis- 
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Fic, 159.—Diagrammatic representation of the Ciliary Region, 
as seen in vertical section. 


appear into the substance of the optic nerve in the form of 
two small trunks which soon unite. 


The retinal vessels, the optic disc, and the macula can all be examined 
in the living eye by means of the ophthalmoscope ; the retinal vessels are 
vividly outlined, for their walls are transparent and the blood is seen 
through them. The “ red reflex ” obtained from the fundus of the eye- 
ball, so examined, is produced by the blood in the deeper layer of the 


choroid. 


Dissection.—For the study of the vitreous body and the 
lens, it is better to take an eyeball which is not perfectly fresh, 
and one of the specimens was set aside for that purpose. Divide 
the coats of the eye round the equator ; gently separate the cut 
edges, and turn the coats forwards and backwards, and the lens 
and vitreous body will slip out in one piece, and should be dropped 
in strong picro-carmine solution for a few minutes. When re- 
moved from the staining fluid, it should be well washed in water. 
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In this way the hyaloid membrane, the capsule of the lens, and 
the ciliary zonule are stained red, and their connexions become 
very apparent. 


Vitreous Body.—tThis is a soft, yielding, transparent, 
jelly-like body which occupies the posterior four-fifths of the 
interior of the eyeball. The retina is spread over its surface 
as far forwards as the ora serrata, but is in no way attached 
to it, except at the optic disc. In front of the ora serrata, 
the ciliary processes are applied to the vitreous body and 
indent its surface. Farther forwards, it presents a deep 
concavity, called the hyalotd fossa, for the reception of the 
posterior surface of the lens. 

The substance of the vitreous body is enclosed within a 
delicate transparent membrane called the hyalotd membrane. 
A minute central canal runs forwards through it from the 
optic disctothelens. Itis called the kyaloid canal, and repre- 
sents the path taken by a branch of the arteria retine centralis 
which, in the foetus, extends to the capsule of the lens and 
supplies it, but afterwards disappears. 


The hyaloid canal, as a rule, cannot be seen in an ordinary dissection 
of the eyeball. It is represented diagrammatically in Fig. 153. 


Ciliary Zonule.—This is a goffered fibrous ribbon closely 
applied to the back of the ciliary processes, fitting into the 
grooves between them. Its deep surface is fused with the 
hyaloid membrane, of which it may be regarded as a thick- 
ened part. At its internal margin, it splits into two layers. 
The posterior layer is an exceedingly delicate lamina which 
lines the hyaloid fossa. The anterior layer is stronger, and 
is called the suspensory ligament of the lens. This ligament 
is attached, mainly, to the anterior surface of the capsule of 
the lens a short distance beyond its margin, but that is not 
its only attachment. Some of its fibres are attached to the 
circumference of the lens, whilst others are fixed to its pos- 
terior surface close to its margin. 

In that way the lens is firmly held in its place in the hyaloid 
fossa. Further, the degree of tension of its suspensory liga- 
ment is influenced by the radiating fibres of the ciliary 
muscle, which by their contraction pull forwards the ciliary 
processes and zonula, and thus relax the suspensory ligament. 

The sonular spaces are the intercommunicating spaces 
enclosed in the suspensory ligament at its multiple attachment 
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to the lens. They constitute a multilocular lymph-space 
around the margin of the lens. 

If the point of a fine blow-pipe is introduced into the suspensory 
ligament at its attachment to the lens, the spaces can be partially or, 


perhaps, completely inflated with air, and present collectively the appear- 
ance of a circular sacculated canal. 


Dissection.—Remove the lens by snipping through the sus- 
pensory ligament with scissors. 


Lens.—The lens is a biconvex, solid, and transparent 
structure which lies between the iris and the vitreous body, 
enclosed within a glassy, elastic capsule. 

The anterior surface of the lens is not so highly curved as 
the posterior surface. Its central part looks through the 
pupil into the anterior chamber of the eye. Around that part 
the margin of the pupil is in contact with the lens, but nearer 
the equator the anterior surface of the lens is separated from 
the iris by the aqueous humour in the posterior chamber. 
The postertor surface is received into the hyaloid fossa of the 
vitreous body. The eguafor is a blunt margin, and forms one 
of the boundaries of the zonular spaces. 


Dissection.—Incise the anterior wall of the capsule with a 
sharp knife. A little pressure will cause the body of the lens 
to escape through the opening. The stained capsule can be very 
advantageously studied as it floats in water. 


If the lens body is compressed between the finger and 
thumb, it will be noted that the outer portion or cortical part 
is soft, whilst the central part or mucleus is distinctly firmer. 
When the lens is hardened in alcohol it can easily be proved 
that it is composed of numerous concentrically arranged 
lamine. 

Chambers of Eyeball.—The anterior chamber is the 
space that separates the cornea from the iris and the central 
part of the lens. At the irido-corneal angle it is bounded by 
the pectinate ligament, and there the aqueous humour which 
fills this chamber finds access to the spaces of that angle. 

The posterior chaméer is a circular space that separates the 
back of the iris from the circumferential part of the anterior 
face of the lens. Peripherally, the posterior chamber is closed 
by the ends of the ciliary processes. It also is filled with 
aqueous humour. 
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because its surface is cleft by a large number of narrow, 
closely-set fissures. The fons is the white, bulging bridge 
seen between the two halves of the cerebellum. The 
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Fic. 160.— Base of Brain with Cranial Nerves attached. 


medulla oblongata is the white body that extends downwards 
from the pons, and terminates in a flat cut end where it was 
severed from the spinal cord when the brain was removed. 
The mid-brain is above the pons. It is a short, thick isthmus 
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that lies in the notch of the tentorium, and connects the pons 
and cerebellum with the cerebrum. Only part of it can be 
seen in the uncut brain—and that not very clearly if the brain 
was hardened in the skull. Press the pons gently downwards 
and backwards, and note a pair of thick, white rope-like 
bodies that extend upwards from the pons and sink into the 
cerebrum. They form the most anterior part of the mid- 
brain, and each of them is called a basis pedunculs. 

The mid-brain, pons and medulla oblongata, together, 
form a thick stalk called the dvain-stem. The cerebellum, pons 
and medulla oblongata lie in the posterior cranial fossa below 
the tentorium, and the three of them together are called the 
hind-brain. The name fore-brain is sometimes given to the 
cerebrum. 

The brain consists of two substances—grey matter and 
white matter. The white matter is made up of nerve-fibres 
and neuroglia. The grey matter is made up of nerve-cells and 
nerve-fibres and neuroglia. The xeuroglia consists of in- 
numerable multitudes of minute cells with long, branching 
processes which twine round the nerve-cells and nerve-fibres, 
and bind them all together into one mass. In the brain-stem, 
the white matter is at the surface and the grey matter is inside. 
In the cerebrum and cerébellum, the white matter is inside ; 
most of the grey matter is at the surface, but there are various 
collections of grey matter inside also. The grey matter of 
the surface is called the cortex. 

Examine the parts of the hind-brain first—beginning with 
the pons. A shallow median groove extends from its lower 
border to its upper border, and accommodates a large artery 
called the basilar artery. On each side, the pons becomes 
narrower, and plunges into the cerebellum. The part that 
enters the cerebellum is called the middle cerebellar peduncle. 
The dividing mark between pons and peduncle is the tri- 
geminal nerve—the thick nerve attached to the side of the 
pons. 

Now, look at the medulla oblongata. A median fissure 
divides the front of it into a right and a left half. The bundle 
on each side of the fissure is called the pyramid. Open up the 
lower part of the fissure, and note that each pyramid breaks 
up into fasciculi which cross the fissure obliquely, inter- 
digitating with the fasciculi of the opposite pyramid. That 
interdigitation is called the decussation of the pyramids. The 
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oltve is the oval eminence that is lateral to the upper part of the 
pyramid ; and lateral to it, and farther back, there is a thick, 
round bundle called the inferior cerebellar peduncle (resti- 
form body). 

The Aypoglossal nerve is attached by a row of rootlets to the 
front of the medulla between the pyramid and the olive. 
Three nerves—the glosso-pharyngeal, vagus and accessory— 
are attached by a row of rootlets to the side of the medulla, 
in that order from above downwards. The facta/ and auditory 
nerves are attached, close together, to the lower border of the 
pons, at the upper end of the inferior peduncle—the facial 
being medial to the auditory. The abducent nerve is attached 
to the lower border of the pons, at the upper end of the 
pyramid. 

Cut across the middle of the mid-brain (if that has not 
been done already) ; remove the hind-brain (with the lower 
half of the mid-brain) from the rest of the brain, and examine 
the cerebellum. It has a pair of hemispheres united by a 
median part which is called the vermzs from its resemblance 
to a worm (Figs. 228, 229). The upper surface of the vermis 
is called the superior vermis ; it rises up as a median ridge 
on the upper surface of the cerebellum, but is in unbroken 
continuity with the upper surface of each hemisphere. The 
tnfertor vermis is the lower part of the vermis; it juts down 
into a wide gap between the lower parts of the two hemi- 
spheres. That gap is called the vallecula of the cerebellum. 
Pull the cerebellum and the medulla oblongata gently apart 
to see portions of the vallecula and inferior vermis. The 
vermis and hemispheres are made up of a large number of 
thin leaves or fo/ia separated by deep, narrow fissures. On 
the lower surface of each: hemisphere, note one small semi- 
detached part made up of a few short folia. It lies on the 
lower part of the middle peduncle, and is called the flocculus. 
It is easily recognised, and is a ready guide to the auditory 
and facial nerves, which are close to its medial side. 

Within the hind-brain there is a cavity called the fourth 
ventricle of the brain. It separates the cerebellum from the 
pons and the upper part of the medulla oblongata; in the 
undissected brain, it is almost completely closed in, but a 
good view of it can be obtained if the cerebellum (or the 
whole hind-brain) is entirely bisected (Fig. 161). 

Turn now to the mid-brain, and inspect its cut surface. A 
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small hole is seen near the back. That is the cross-section of 
a narrow canal, called the agueduct, which tunnels the mid- 
brain lengthwise. Inferiorly, it opens into the fourth ventricle ; 
superiorly, it opens into a space in the cerebrum called the 
third ventricle. 

Draw a line across the cut surface of the mid-brain 
immediately behind the aqueduct. That line divides the 
mid-brain into two parts:—(1) a pair of cerebral peduncles 
in front of the line, partly joined together; and (2) a thin 
layer behind the line called the fectum, whose dorsal surface 
is heaped up into four low, rounded hillocks called the corpora 
quadrigeming, When the mid-brain is cut across, the knife 
usually passes between the superior pair of corpora quadri- 
gemina and the inferior pair; and the inferior corpora are 
therefore probably present in the part under inspection. Pull 
the superior vermis of the cerebellum and the adjoining parts 
of the hemispheres gently backwards and the lower part of 
the mid-brain forwards, and note a pair of large, smooth, 
round bundles that issue out of the cerebellum and disappear 
into the mid-brain under the inferior corpora quadrigemina. 
These are the superior cerebellar peduncles. They are con- 
nected together by a small, thin white sheet called the superior 
medullary velum. ‘The trochlear nerve emerges through the 
velum, and curves forwards round the side of the mid-brain. 

Each cerebral peduncle is subdivided into three parts, 
named tegmentum, substantia nigra and basis peduncull. 
The dasts pedunculi is the thick, white part in front, and is 
entirely free from its fellow of the opposite side; it was seen 
when the main parts of the brain were first identified. The 
fegmentum is the large grey part in front of the tectum; 
nearly all of it is united to its fellow in the median plane. 
The substantia nigra is the thin plate of dark-coloured 
substance between the tegmentum and the basis pedunculli. 
The oculomotor nerve arises in the grey matter around 
the aqueduct ; its fibres, curving forwards, pass through the 
medial edge of the substantia nigra, and emerge through the 
floor of the groove at the medial side of the basis peduncull. 

Place the two parts of the brain together again. Examine 
the basis pedunculi more fully, and then proceed to examine 
certain parts of the cerebrum which are seen in the base of 
the brain. 

The dasts peduncul, traced downwards, disappears into 


380 THE BRAIN 


the pons, close to its fellow. As it is traced upwards, it 
diverges from its fellow, and sinks into the cerebrum. In the 
cerebrum, it becomes continuous at once with a flat, thick 
mass of white matter, called the internal capsule, which will 
be seen later when the cerebrum undergoes complete dis- 
section. Before the basis sinks into the cerebrum, it is over- 
lapped by a part of the cortex called the uacus. Push the 
uncus gently aside, and note a flat, white band that curves 
round the upper end of the basis. That is the opfse tract. 
Trace it forwards. It joins a white cross-piece, called the 
optic chiasma, which connects it with the optic tract of the 
opposite side. The offic merve is the cut white bundle 
attached to the chiasma in front of the tract. 

The interpeduncular fossa is the space enclosed by the 
pons, the cerebral peduncles, and the optic tracts and 
chiasma. In that fossa, note the following parts :—(1) A 
pair of white, pea-like bodies called the mamzllary bodtes ; 
behind them, (2) the oculomotor nerve on each side, and 
in the middle, (3), a depression whose floor is formed of grey 
matter perforated by blood-vessels and called the posterior 
herforated substance; (4) a grey elevation in front of the 
mamillary bodies. This elevation is called the suber cinereum, 
and is prolonged into a narrow funnel called the :nfundtbu- 
lum. The infundibulum connects the tuber cinereum with a 
structure called the Aypophysts. The hypophysis, however, 
cannot be seen now, for, when the brain was removed, the 
infundibulum was cut, or torn, and the hypophysis was left 
in the skull. 

Look now to the lateral side of the optic chiasma, and 
note a depression barely big enough for the finger-tip. It is 
called the vallecula of the cerebrum. Its floor is formed of 
grey matter perforated by blood-vessels and called the 
antertor perforated substance. This grey substance is con- 
tinuous superiorly with the dasa/ muclet. These nuclei cannot 
be seen at present, for they are collections of grey matter in 
the interior of the cerebrum; but the names of the two 
largest must be noted now. These are two big masses 
of grey matter called the /entiform nucleus and the caudate 
nucleus ; they clasp the internal capsule between them and 
are connected together by bars of grey matter that pass 
through the capsule, and therefore are often referred to under 
one name—the corpus striatum. 
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Pull back the optic chiasma very carefully, and look for a 
very thin and fragile sheet of grey matter, called the /amina 
terminalis, which extends upwards from the front of the 
chiasma. The bisected lamina will be seen again, when the 
medial side of the half of the cerebrum is examined (Fig. 161). 
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FiG. 161.—Medial Surface of Right Half of bisected Brain. The Septum 
Lucidum has been removed to expose the Lateral Ventricle. The arrow 
passes through the Interventricular Foramen from the lateral ventricle to 
the third ventricle, and lies in the Hypothalamic Sulcus. 


The cerebrum as a whole now remains to be examined. 
Its right and left halves are called the cerebral hemispheres,} 


1 For ordinary descriptive purposes, it is convenient to retain the 
original significance of the term “‘ cerebral hem‘sphere ”—the whole half 
of the cerebrum. When the brain is dealt with developmentally, the term 
has a more restricted meaning. 
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and are to a large extent separate from each other. The 
separation is effected chiefly by a deep, narrow median cleft. 
The cleft is called the Jongitudinal fissure, and, when the 
brain is in the skull, it is occupied by the falx cerebri. The 
division is complete in front and behind ; but, in the middle, 
the hemispheres are united by a number of structures, the 
largest of which is the corpus callosum—a long, wide, thick 
sheet of white matter. Pull the hemispheres gently apart. 
The corpus callosum is the white structure then seen forming 
a floor for a great part of the longitudinal fissure. 

Each hemisphere has three surfaces—supero-lateral, 
medial and inferior. The supero-lateral surface is the convex 
surface. The medtal surface is flat. The tnfertor surface is 
uneven, and is divided into two parts by a deep, wide hori- 
zontal cleft; the posterior part is called the Zentorial surface 
because a great part of it lies on the tentorium cerebelli ; 
the anterior part of the inferior surface is the smaller part, and 
is called the orbital surface because most of it lies on the roof 
of the orbit. The olfactory tract is the slender, white band 
that lies free on the orbital surface near its medial border, 
and nearly parallel to that border. Trace it backwards and 
forwards. Its anterior half-inch is slightly swollen and is 
called the olfactory bulb, and gives attachment to the o/factory 
nerves (which were torn off when the brain was removed). 
The posterior end divides into two diverging roots, which are 
fused with the surface of the brain, and form the anterior 
boundary of the anterior perforated substance. 

The cleft between the orbital and tentorial surfaces is 
called the stem of the lateral sulcus. ‘The stem begins at the 
vallecula, and runs horizontally to the supero-lateral surface. 
There, it divides into three rami. Two of the rami are short, 
and their identification—which is sometimes difficult—may 
be deferred. The posterior ramus is important, as it separates 
well-defined portions of the surface. It is a deep, long cleft 
which extends backwards for nearly three inches, and then 
turns abruptly upwards to end at or near the most convex 
spot on the supero-lateral surface. The znsuda is a submerged 
part of the cortex, hidden in the bottom of the lateral sulcus. 
Open up the stem and posterior ramus to see the insula. The 
boundaries of the stem and rami of the lateral sulcus overlie 
and conceal the insula, and are called therefore the ofercu/a. 
(Operculum means a lid or cover). 
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The anterior end of the hemisphere is called the frontal 
pole; its posterior end is the occzpital pole. The temporal 
pole is the blunt, anterior end of the tentorial surface. 
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Fic. 162.—Lateral Surface of Right Half of Brain (semi-diagrammatic). The 
horizontal dotted line completes the separation between the parietal 
and temporal lobes, and the oblique dotted line, which runs from the 
parieto-occipital sulcus to the pre-occipital notch, separates the occipital 
lobe from the parietal and temporal lobes. 


The surfaces of the hemisphere are limited by borders. 
Run the finger along them. The upper margin of the hemi- 
sphere is called the supero-medtal border; it extends from the 
frontal pole to the occipital pole, between the medial and 
supero-lateral surfaces. The snfero-lateral border extends 
from the occipital pole to the temporal pole, and separates the 
tentorial surface from the supero-lateral surface. On this 
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border, about an inch and a half in front of the occipital pole, 
there is a shallow notch called the pre-occipital notch. The 
superciliary border is in front. It begins at the frontal pole, 
and curves round, between the orbital and supero-lateral 
surfaces, to the end of the stem of the lateral sulcus. The 
medtal orbital border extends backwards from the frontal 
pole towards the chiasma, and separates the orbital surface 
from the medial surface. The medtal occipital is the blunt 
border between the posterior parts of the tentorial and medial 
surfaces; it extends from the occipital pole to the corpus 
callosum. The hippocampal border is the medial margin of 
the tentorial surface in front of that; it is a blunt edge that 
bounds the gap between the tentorial surface and the mid- 
brain, and receives its name because it is the medial margin 
of a part of the cortex called the hippocampal gyrus. 

The surfaces of the hemisphere are traversed by a large 
number of grooves called the su/c# of the hemisphere. The 
sulci are of varying lengths and depths and shapes ; many of 
them are named, but there are many small variable unnamed 
sulci. The areas and blunt, winding ridges between the sulci 
are called gyrz. 

No two brains are quite alike in their surface pattern, and 
even the two halves of the same brain differ; but many of 
the sulci and gyri are sufficiently constant in shape and 
position to be recognised in any brain. The sulci to be 
identified first are those employed to divide the hemisphere 
into lobes. They are the lateral, the central and the parieto- 
occipital sulci. 

The stem and posterior ramus of the /afera/l sulcus have 
been identified already. 

The central sulcus 1s important, because, as will be ex- 
plained later, it separates the motor and sensory areas of the 
cortex. It begins about half an inch behind the middle point 
of the supero-medial border, and runs sinuously forwards and 
downwards to end near the posterior ramus of the lateral 
sulcus about an inch behind the beginning of that ramus. 
It is therefore near the middle of the supero-lateral surface. 

The parteto-occepital sulcus is a nearly vertical cleft on 
the medial surface about an inch and a half in front of the 
occipital pole ; it is nearly an inch in depth, and its upper 
end cuts into the supero-lateral surface. 

‘* Lobes ”’ is a term used to indicate certain artificial sub- 
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divisions of the hemisphere. It is not of much service in the 
description of the inferior and medial surfaces, but its use 
makes the description of the supero-lateral surface more 
precise. The lobes are named frontal, parietal, temporal 
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and occipital; and, on the supero-lateral surface, they are 

separated from one another by three sulci and two artificial 

lines. These boundary sulci are the parieto-occipital sulcus, 

the central sulcus, and the posterior ramus of the lateral 

sulcus. The imaginary lines are :—(r1) A line drawn from 
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border, about an inch and a half in front of the occipital pole, 
there is a shallow notch called the pre-occzpital notch. ‘The 
superciliary border is in front. It begins at the frontal pole, 
and curves round, between the orbital and supero-lateral 
surfaces, to the end of the stem of the lateral sulcus. The 
medtai orbital border extends backwards from the frontal 
pole towards the chiasma, and separates the orbital surface 
from the medial surface. The medial occipital is the blunt 
border between the posterior parts of the tentorial and medial 
surfaces; it extends from the occipital pole to the corpus 
callosum. The 4tppocampal border is the medial margin of 
the tentorial surface in front of that; it is a blunt edge that 
bounds the gap between the tentorial surface and the mid- 
brain, and receives its name because it is the médial margin 
of a part of the cortex called the hippocampal gyrus. 

The surfaces of the hemisphere are traversed by a large 
number of grooves called the su/cz of the hemisphere. The 
sulci are of varying lengths and depths and shapes ; many of 
them are named, but there are many small variable unnamed 
sulci. The areas and blunt, winding ridges between the sulci 
are called gyrz. 

No two brains are quite alike in their surface pattern, and 
even the two halves of the same brain differ; but many of 
the sulci and gyri are sufficiently constant in shape and 
position to be recognised in any brain. The sulci to be 
identified first are those employed to divide the hemisphere 
into lobes. They are the lateral, the central and the parieto- 
occipital sulci. 

The stem and posterior ramus of the /ateral sulcus have 
been identified already. 

The central sulcus is important, because, as will be ex- 
plained later, it separates the motor and sensory areas of the 
cortex. It begins about half an inch behind the middle point 
of the supero-medial border, and runs sinuously forwards and 
downwards to end near the posterior ramus of the lateral 
sulcus about an inch behind the beginning of that ramus. 
It is therefore near the middle of the supero-lateral surface. 

The parteto-occipital sulcus is a nearly vertical cleft on 
the medial surface about an inch and a half in front of the 
occipital pole; it is nearly an inch in depth, and its upper 
end cuts into the supero-lateral surface. 

‘* Lobes ”’ is a term used to indicate certain artificial sub- 
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divisions of the hemisphere. It is not of much service in the 
description of the inferior and medial surfaces, but its use 
makes the description of the supero-lateral surface more 
precise. The lobes are named frontal, parietal, temporal 
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and occipital; and, on the supero-lateral surface, they are 

separated from one another by three sulci and two artificial 

lines, These boundary sulci are the parieto-occipital sulcus, 

the central sulcus, and the posterior ramus of the lateral 

sulcus. The imaginary lines are :—(1) A line drawn from 
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the upper end of the parieto-occipital sulcus to the pre- 
occipital notch. (2) A line continued backwards from the 
horizontal part of the posterior ramus of the lateral sulcus till 
it joins the first line (Fig. 162). 

The frontal lobe is all the part in front of the central sulcus, 
and is therefore much the biggest lobe. The occipital lobe is 
the part behind the first line, and is small. The semporal lobe 
is marked off by the horizontal part of the posterior ramus, by 
the second line and by the lower part of the first line. The 
partetal lobe is the remainder, and lies above the temporal 
lobe, between the upper parts of the frontal and occipital 
lobes. 

In the interior of each hemisphere, there is a cavity called 
the Jateral ventricle, which will be found after the dissection 
of the brain is begun. The ventricle has a central part from 
which three extensions pass in different directions; these 
extensions are called horvms. The anterior horn extends 
forwards in the frontal lobe. The posterior horn extends 
backwards, tapering, into the occipital lobe. The ¢ufertor 
horn sweeps downwards into the temporal lobe, and extends 
forwards in it. 

Certain of the other sulci should now be identified, and 
some of the gyri. 

The pre-central gyrus is one of the most important, for it 
contains nearly the whole of the mofor area for the opposite 
half of the body. It is the strip in front of the central sulcus. 
It is limited anteriorly by the pre-central sulcus, which usually 
is divided into two parts—superior and inferior. Two sulci 
run forwards from those two parts and divide the rest of the 
frontal lobe into supertor, middle and inferior frontal gyri ; 
and they, like many other gyri, are further subdivided by 
sulci, some of which will be referred to when the brain is 
examined in more detail later. The centre for speech is in 
the left hemisphere in right-handed people ; it includes the 
posterior part of the inferior frontal gyrus and the lower part 
of the pre-central gyrus. 

The gyrus behind the central sulcus is the fost-central. 
It is the sensory area for most of the opposite half of the body. 
It is bounded posteriorly by the post-central sulcus. 

The supertor temporal sulcus is parallel to the posterior 
ramus of the lateral sulcus, and about a finger’s breadth 
below it. The gyrus between it and posterior ramus is the 
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superior temporal, the centre for hearing is in the middle 
part of that gyrus. 
On the tentorial surface, the most noteworthy gyrus is the 
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hippocampal, which is bounded medially by the hippocampal 
border. It receives its name because of its close relation to 
a structure called the 4zppocampus, which, at a later stage, 
will be seen in the floor of the inferior horn of the lateral 
ventricle. The anterior end of the ppocampal gyrus is 
continuous with the wacus, which contains a centre for smell 
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The uncus is so named because its narrow, medial part is bent 
backwards in a way that gives it a slight resemblance to a 
hook. It has been noted already that the uncus overlaps the 
basis pedunculi and the optic tract. Note now that :—(1) it 
forms the postero-lateral boundary of the vallecula and anterior 
perforated substance; (2) it 1s separated from the temporal 
pole by a shallow dent called the rAznal notch, and is bounded 
laterally by a small, inconstant fissure called the rhznal sulcus 
(Fig. 164), which may be continuous with the rhinal notch ; 
and (3) the inferior horn of the lateral ventricle ends in its 
interior. The fissure that bounds the hippocampal gyrus 
laterally is part of the collateral sulcus. It begins at or near 
the posterior end of the rhinal sulcus and extends to the 
occipital pole—sometimes as an undivided fissure, sometimes 
broken into two or more parts. 

On the medial surface, note first the thick, cut edge of the 
corpus callosum, and use it as a landmark. 

The calcarine sulcus begins a little below the posterior 
end of the corpus callosum, passes backwards and upwards to 
join the lower end of the parieto-occipital sulcus, and then 
runs on, as the post-calcarine sulcus, to the occipital pole. The 
cortex adjoining the calcarine and post-calcarine sulci con- 
tains the centre for sight. 

The sulcus cinguli is about a finger’s breadth from the 
corpus callosum. It begins below the anterior end of the 
corpus callosum, arches upwards in front of the anterior end, 
runs backwards almost as far as its posterior end, and then 
bends sharply upwards to terminate by cutting the supero- 
medial margin. It cuts that margin close behind the upper 
end of the central sulcus. It is fairly easily recognised, and 
provides a fairly certain means of identifying the central 
sulcus (which is not always easily recognised): the central 
sulcus is the one whose upper end is immediately in front of 
the end of the sulcus cinguli. The gyrus cinguld is the strip of 
cortex between the sulcus cinguli and the corpus callosum. 

The long, wide area between the sulcus cinguli and the 
margin of the hemisphere is the medtal frontal gyrus. A 
branch of the sulcus cinguli partly cuts off its posterior inch. 
That part is called the pavacentral lobule because the upper 
end of the central sulcus cuts into it. It contains the motor 
and sensory centres for the foot—ain front of the central sulcus 
and behind it, respectively. 
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The last stage of the preliminary survey is the identification 
of the parts on the medial surface that do not belong to the 
cortex. 

First, the corpus callosum. It has been identified already, 
but examine now those of its subdivisions that are visible. 
Its main part is called its ¢7uk. Its posterior end is thickened, 
and is called the sp/enzum. Its anterior end is thickened and 
bent downwards, and is called the gexv. The lower part of 
the genu is continued backwards as a thin white layer called 
the ~ostrum, which joins the upper end of the lamina terminalis. 
This union takes place on the front of a small, round white 
bundle, called the axzterior commissure, which, like the corpus 
callosum, passes out of the substance of one hemisphere into 
that of the other, and has been cut across. The /amina 
terminalis is a very thin layer of grey matter that stretches 
down from the commissure to the front of the optic chiasma, 
and is now bisected ; it was looked for when the base of the 
brain was inspected. 

Other structures already seen in the base of the brain are 
now seen from another point of view—one mamillary body, 
and the dtuided chiasma, tuber cinereum and posterior perfor- 
ated substance. The half of the upper part of the mid-brain 
also is seen. 

A little below the trunk of the corpus callosum, look for 
the cut edge of a thin, white sheet called the Jody of the fornix. 
The anterior end of this edge is continuous with the anterior 
column of the fornix. This column is a round bundle that 
curves downwards behind the anterior commissure and sinks 
into the hemisphere. 

The septum lucidum is the thin, vertical sheet between 
the fornix and the corpus callosum. If a hole is made in it, 
the anterior horn of the lateral ventricle is opened into; and, 
if the hole is big enough, the head of the caudate nucleus will 
be seen—a smooth, convex mass of grey matter. 

Now, identify the ¢4a/amus, which is an important centre 
for receiving sensory impressions and transmitting them to 
the cortex. It is the large, smooth, grey body below the 
fornix. If the veins are distended with blood, a venous 
channel will probably be seen between the thalamus and the 
fornix. The posterior part of that channel is the great cerebral 
vein and its anterior part is one of the pair of ¢nternal cerebral 
veins, which unite to form the great vein. The loose tissue 


The space between the right and the left thalamus is the 
third ventricle of the brain. Postero-inferiorly, the egueduct 
connects it with the fourth ventricle. On each side, anteriorly, 
it communicates with the lateral ventricle by an ¢nferventricular 

foramen seen between the anterior end of the thalamus and 
the anterior column of the fornix. 

The entire extent of the cavity of the central nervous 
system (ventricles, aqueduct, central canal of spinal cord and of 
lower half of medulla oblongata) is lined with a kind of ciliated 
epithelium called ependyma; and it is filled with a clear 
liquid, called the cerebro-spinal fluid, which is secreted by 
the parts of the ependyma that cover the choroid plexuses. 
Certain parts of the walls of the fourth ventricle consist of 
ependyma alone. At these parts there are apertures in the 
ependyma and the overlying pia mater; through these aper- 
tures the ventricles communicate with the spaces between 
the pia and the arachnoid (subarachnoid space), and these 
spaces also are filled with cerebro-spinal fluid. 
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When the inspection of specimens from which the mem- 
branes have been removed is finished, the dissectors should 
turn to the examination of the membranes which cover their 
own specimen. If it was divided through the mid-brain 
when it was removed from the skull, place the two parts 
together again. 

It has been stated already that the brain is surrounded by 
three membranes—the dura mater, the arachnoid mater and 
the pia mater—which are all continuous with the correspond- 
ing membranes of the spinal cord. 

The dura mater is studied during the dissection of the 
Head (pp. 93, 124), for it is adherent to the walls of the cranial 
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cavity, and is therefore left in the skull when the brain is 
removed. The arachnoid and the pia mater are removed with 
the brain. 

Arachnoid Mater of Brain.—The arachnoid mater is 
an exceedingly thin and delicate membrane. Itis separated 
from the dura mater by a capillary interval, called the sub- 
dural space, which is occupied by a film of lymph to moisten 
the surfaces. It is adherent to the dura mater only at the 
points where the nerves pierce them and carry off sheaths. 
Its connexion with the pia is very unequal in different parts 
of the brain: the pia is a close-fitting sheath and dips into 
all the clefts ; the arachnoid, being closely related to the dura, 
bridges over the inequalities of the surface of the brain, and 
is spread out as a distinct sheet over the medulla oblongata 
and the pons and the hollow in front of the pons. The 
arachnoid is therefore seen best on the base of the brain. 
Only in two places does the arachnoid enter clefts of the 
brain :—(1) the longitudinal fissure, into which it is carried by 
the falx cerebri; and (2) the stem of the lateral fissure, into 
which it is pushed by the lesser wing of the sphenoid. 

On the base of the brain, the cut ends of several of the 
cranial nerves will be seen passing through the arachnoid ; 
whilst, anteriorly, immediately to the lateral side of the 
optic nerve, the internal carotid artery will be noticed 
piercing it. 

Subarachnoid Space.—This is the name given to the 
interval between the arachnoid and the pia mater. The 
clear liquid which fills it is called the subarachnoid fluid, but 
is cerebro-spinal fluid which has passed into it from the 
ventricles of the brain. The fluid removes the waste-products 
of the activities of the nerve-cells; and it acts as a mobile 
buffer which distributes and equalises pressure inside the 
skull. 

The subarachnoid space is broken up by a meshwork of 
fine filaments and trabecule which connect the arachnoid 
and the pia mater in the most intimate manner, and form a 
delicate sponge-like interlacement between them. Where the 
arachnoid passes over the summit of a gyrus, and is conse- 
quently closely applied to the pia mater, the meshwork is so 
close and the trabecule so short that the two membranes 
cannot be separated from each other. To the dissector they 
appear to form a single lamina. In the intervals between 
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the margins of adjacent gyri, distinct angular spaces exist 
between the arachnoid and the pia mater. In those spaces 
the subarachnoid tissue can be studied, and it will be seen 
that the spaces serve as communicating channels for the 
free passage of the subarachnoid fluid from one part of the 
brain to another. The larger branches of the arteries and 
veins of the brain traverse the subarachnoid space; their walls 
are directly connected with the subarachnoid trabecule and 
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Fic. 165.—Diagrammatic Section through Meninges of 
Brain. (Schwalbe) 


co. Grey matter of cerebral gyri. 


are bathed in the subarachnoid fluid. Prolongations of the 
space accompany the fine branches which enter the brain 
substance. These perivascular channels divide to accompany 
the ramifications of the vessels till they ultimately surround 
the individual nerve-cells ; and the liquid in them receives the 
waste-products of the cells. 

Subarachnoid Cisterns.—In certain situations the 
arachnoid mater is separated from the pia mater by intervals 
of considerable depth and extent. These larger spaces are 
termed subarachnoid cisterns. In them the subarachnoid 
tissue is relatively reduced. There is no longer a close mesh- 
work ; the trabeculz take the form of long filamentous inter- 
secting threads which traverse the spaces. The dissector will 
obtain a beautiful demonstration of the conditions described 
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by dividing the sheet of arachnoid which is spread over the 
medulla oblongata and pons, and turning the two pieces gently 
aside. Make the division in the median plane with scissors. 
Certain of the cisterns require special mention. One of 
the largest is called the cerebello-medullary cistern (Fig. 166). 
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It is a direct upward continuation of the posterior part of the 
subarachnoid space of the spinal meninges into the posterior 
part of the cranium. It is bounded by the arachnoid mater 
which bridges across the wide interval between the medulla 
oblongata and the lower part of the cerebellum. 

The césterna pontis is the name given to another of the 
subarachnoid spaces. It is the continuation upwards of the 
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anterior part of the subarachnoid space of the spinal meninges, 
and it contains the vertebral and basilar arteries. Round the 
sides of the medulla oblongata, it is continuous with the 
cerebello-medullary cistern ; the medulla oblongata is there- 
fore completely surrounded by a wide subarachnoid space. 

In front of the pons, the arachnoid mater stretches between 
the two temporal lobes, and covers in the deep hollow in that 
region of the base of the brain. The space so enclosed is the 
interpeduncular cistern, and it contains the large arteries that 
take part in the formation of a ring-like anastomosis called 
the circulus arteriosus. The interpeduncular cistern is con- 
tinuous with the cistern of the lateral sulcus, which extends 
laterally in the stem of that sulcus, and contains the middle 
cerebral vessels. 

All the cisterns communicate freely with one another, and 
also with the narrow subarachnoid intervals on the surface 
of the cerebrum. The subarachnoid space does not com- 
municate in any way with the subdural space ; but, as already 
noted (p. 390), it communicates with the ventricular system 
through three small openings which lead out of the fourth 
ventricle into the cerebello-medullary cistern. 

Arachnoid Villi and Granulations.—The arachnoid 
villi are microscopic appendices of the arachnoid mater filled 
with subarachnoid tissue and fluid. They push their way into 
the venous sinuses, stretching and thinning the walls of the 
sinuses. They are minute in children but increase in size 
with age till they form pedunculated outgrowths called 
avrachnotd granulations. ‘These granulations are of the size 
of small peas, and not only push their way into the sinuses 
but may also indent the bone. They are most numerous 
along the superior sagittal sinus, and were seen there when 
the skull-cap was removed (p. 94). The subarachnoid or 
cerebro-spinal fluid passes by osmosis through the villi and 
granulations into the venous sinuses. 

The dissectors should now examine the cisterns by carefully 
dividing the arachnoid, where that has not been done. 


Dissection.—Divide the arachnoid in the median plane 
along the front of the medulla oblongata and the pons (if the 
division has not been made previously), and turn the flaps aside. 
The vertebral arteries and the basilar artery are then exposed. 

Carry an incision backwards and laterally through each flap 
of arachnoid into the angle between the medulla oblongata and 
the cerebellum, and so open the cerebello-medullary cistern. 
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Note that a large branch of each vertebral artery, called the 
posterior inferior cerebellar, passes into the cistern on its way to 
the cerebellum. 

Turn again to the front of the pons, and carry the median 
incision in the arachnoid forwards to the infundibulum, and so 
open the interpeduncular cistern. Note that the arachnoid which 
forms the lower wall of the interpeduncular cistern is perforated 
posteriorly, on each side, by the oculomotor and trochlear nerves, 
and anteriorly and more laterally by the internal carotid artery. 

Take away the lower wall of the cistern and so expose the 
basilar artery as it terminates in its two posterior cerebral branches. 
Find also, on each side, the posterior communicating artery, which 
runs from the posterior cerebral to join the internal carotid. 
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FIG. 167.—-Diagram of Coronal Section through the middle portion of the 
Cranial Vault and subjacent Brain to show the Membranes of the Brain 
and the Arachnoid Granulations, 


Clean the internal carotid artery and note its division into 
middle cerebral and anterior cerebral. Remove the arachnoid 
of the cistern of the lateral sulcus, and follow the middle cerebral 
artery into it. Follow the anterior cerebral artery medially above 
the optic chiasma. Draw the chiasma carefully backwards, 
incise the arachnoid immediately in front of it, and expose a 
short transverse vessel—the anterior communicating—which 
connects the right and left anterior cerebral arteries. 


Do not follow the cerebral arteries farther at this stage. 


Pia Mater of Brain.—The pia mater is the immediate 
investment of the brain. It is finer and more delicate 
than the pia mater of the spinal cord, and it follows closely 
all the inequalities on the surface of the brain. Thus, 
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on the cerebrum, it forms a fold within every sulcus 
and lines both sides of the cleft. On the cerebellum, the 
relation is not so intimate: only the larger fissures of the 
cerebellum contain definite folds of pia mater. 

It has been noted that the larger blood-vessels of the 
brain run in the subarachnoid space ; the finer twigs enter the 
pia mater, where they ramify and anastomose before passing 
into the substance of the brain. As they enter the brain they 
carry with them sheaths derived from the pia mater. Con- 
sequently, if the dissector raises a portion of the pia mater 
from the surface of the cerebrum, a number of fine processes 
will be seen to be withdrawn from the cerebral substance. 
They are the blood-vessels, and they give the deep surface 
of the membrane a rough and flocculent appearance. 

The pia mater is not confined to the exterior of the brain. 
A fold is carried into its interior. This will be exposed in 
the dissection of the brain, and will be described under the 
name of the ¢ela chortotdea of the third ventricle (Fig. 166). 


BLOOD-VESSELS OF BRAIN 


The dissectors begin the study of the blood-vessels of the 
brain by an inspection of the veins. They will readily find and 
easily follow some of the venous channels, but will have 
considerable difficulty in tracing others from beginning to 
end. Indeed, they may have to refer to specially prepared 
specimens for confirmation of some of the points about to be 
noted. 

The venous channels of the brain include the venous 
sinuses of the dura mater, and the veins which open into 
them. The venous sinuses were studied when the dura 
mater was examined (pp. 96, 106, 127). 

Veins of Cerebral Hemispheres.— Most of the 
veins lie in the subarachnoid space on the surfaces of the 
hemisphere, but a few issue from the interior of the brain. 
One of the latter—the great cerebral vetn—has been seen 
already (p. 389). It emerges from beneath the splenium of 
the corpus callosum, and curves upwards and backwards to 
terminate by joining the inferior sagittal sinus to form the 
straight sinus (p. 105, Fig. 36). The cut end of it can still 
be seen—immediately behind the splenium. 
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The great cerebral vein is joined by a pair of tributaries, 
called the dasal veins, which curve backwards round the sides 
of the mid-brain. Each basal vein is formed, in the sub- 
arachnoid space below the anterior perforated substance, by 
the union of three veins, viz. : (1) the anterior cerebral vein ; 
(2) a vein from the surface of the insula called the deep middle 
cerebral vein; and (3) the striate vein (or veins), which 
descends through the perforated substance from the corpus 
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through the Arachnoid Mater. 


striatum in the interior. The anterior cerebral vein lies 
alongside the anterior cerebral artery, and drains the greater 
part of the medial surface of the hemisphere. It begins near 
the splenium, runs forwards over the upper surface of the 
corpus callosum, arches downwards in front of the genu, and 
then passes laterally between the brain and the optic chiasma 
to reach the vallecula, where it ends in the commencement of 
the basal vein. 

It may be difficult or even impossible to demonstrate the 
basal vein and its tributaries if the veins are empty ; but in 
a certain number of specimens they are found without 
difficulty. 
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Most of the veins on the medial surface of the hemisphere 
terminate in the anterior cerebral vein; but some end in the 
inferior sagittal sinus, and some ascend to the superior sagittal 
sinus. 

The veins from the anterior part of the inferior surface 
of the hemisphere join the superficial middle cerebral vein 
and the anterior cerebral vein ; those from the posterior part 
pass to the basal vein, to the superior petrosal sinus, to the 
straight sinus, and to the transverse sinus. 

The veins of the supero-lateral surface of the hemisphere 
are divided into two groups—the superior and the inferior 
cerebral veins. 

The supertor cerebral veins run upwards to the supero- 
medial border, and end in the superior sagittal sinus (Fig. 
168). They vary in number from six to twelve. The more 
anterior veins enter the sinus at right angles; but the more 
posterior veins, when they reach the sinus, run forwards for 
a variable distance between the sinus and the supero-medial 
margin of the hemisphere before they enter, and their orifices 
are directed obliquely forwards—that is, against the blood- 
stream in the sinus; those that encounter the lateral lacunz 
of the sinus pass beneath them to reach the sinus. 

The majority of the znferzor cerebral veins converge upon 
the posterior ramus of the lateral sulcus, and end in the 
superficial middle cerebral vein, which runs forwards along 
the ramus and then medially along the stem of the sulcus, 
and ends in the cavernous sinus. Its terminal cut end will be 
found near the anterior part of the interpeduncular fossa. 

The inferior cerebral veins that do not end in the super- 
ficial middle cerebral vein run to the infero-lateral border of 
the hemisphere and end in the transverse sinus. 

In almost all cases the posterior end of the superficial 
middle cerebral vein is connected with the superior sagittal 
sinus by a vein called the superior anastomotic vein ; and, very 
frequently, it communicates with the transverse sinus through 
one of the inferior cerebral veins—called the ¢nfertor anasto- 
motte vein. The anastomotic veins may become of importance 
in cases in which the posterior part of the superior sagittal 
sinus or the commencements of both transverse sinuses are 
obstructed. 

The veins from the interior of the hemispheres which join 
the great cerebral vein will be described later (see p. 454). 
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Veins of Brain-Stem and Cerebellum. The veins which return 
the blood from the mid-brain are small, and end in the basal veins. 

The veins from the upper part of the agen join the basal veins, and 
those from the lower part end in the cerebellar veins and in the inferior 
petrosal sinuses. 

The veins of the medulla oblongata partly end in an anterior and a 
posterior median vein, and partly run along the roots of the last four pairs 
of cranial nerves to end in the inferior petrosal sinuses, in the upper parts 
of the internal jugular veins, or in the pharyngeal plexus. The anterior 
median vein communicates with the veins of the pons and the veins of the 
spinal cord. The posterior median vein begins in the veins of the spinal 
cord, and it ends by dividing into a pair of veins that curve round the 
sides of the medulla to join the inferior petrosal or the network of basilar 
sinuses, 

The veins on the upper surface of the cerebellum terminate in the great 
cerebral vein and in the superior petrosal sinuses. The veins of the lower 
surface end in near-by sinusés—the straight sinus, the transverse and 
sigmoid sinuses, the occipital sinus, and the inferior petrosal sinuses. 


ARTERIES WHICH SUPPLY BLOOD TO THE BRAIN.—Two 
pairs of arterial trunks carry blood into the cranium for the 
supply of the brain—viz., the internal carotid and the vertebral. 
Both vertebral arteries enter through the foramen magnum, 
and, on each side, the internal carotid artery gains admittance 
through the foramen lacerum, after traversing the carotid 
canal. These arteries were divided when the brain was re- 
moved from the cranium. * The cut end of the internal carotid 
will be seen close to the side of the optic chiasma. When the 
remains of the membranes are taken away from around it, the 
internal carotid will be found to divide into two branches a 
short distance above its cut extremity and immediately below 
the anterior perforated substance. The larger branch is the 
middle cerebral artery, which runs laterally; the smaller 
branch is the anterior cerebral artery, and it runs medially 
and forwards. 

The vertebral arteries curve obliquely upwards and for- 
wards round the sides of the medulla oblongata on to the front 
of it, and they unite at the lower border of the pons, in the 
median plane, to form the basilar artery, which runs to the 
upper border of the pons, where it divides into the two posterior 
cerebral arteries. 

But the cerebral arteries which spring from the internal 
carotid arteries of opposite sides are brought into association 
with one another, and with the posterior cerebral arteries, 
by a remarkable and complete series of anastomoses which 
take place at the base of the brain, as well as by the anasto- 
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moses of their terminal branches in the pia mater on the 
surfaces of the hemispheres. 

The anastomoses at the base of the brain constitute the 
circulus arteriosus, which lies mainly in the interpeduncular 
cistern. 

Circulus Arteriosus.—This arterial circle lies in the deep 
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hollow in front of the pons and around the optic chiasma. 
The so-called circle has, in reality, a heptagonal or hexagonal 
outline. Anteriorly, it is formed by the anterior communi- 
cating artery, which links together the two anterior cerebral 
arteries. On each side, the posterior communicating artery 
connects the internal carotid (from which the anterior cerebral 
springs) with the posterior cerebral. The arterial ring is 
completed posteriorly by the bifurcation of the basilar artery 
into the two posterior cerebral arteries (Fig. 170). The 
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circulus arteriosus is seldom symmetrical; one posterior 
communicating artery is almost invariably larger than its 
fellow of the opposite side. 

Two systems of branches—central and cortical—proceed 
from the cerebral arteries; both go to the cerebrum, but 
they differ in the manner of their distribution :—The centra/ 
branches are very numerous and slender, and most of them 
come off in groups; they pierce the surface of the brain at 
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Fic. 170.—Diagram of Circulus Arteriosus. 


once, and supply the internal parts of the cerebrum, including 
the basal nuclei; and they do not anastomose with one 
another. The cortzcal branches ramify over the surface of 
the cerebrum and supply the cortex ; their branches, on their 
way into the cortex, ramify and anastomose in the pia mater, 
and, therefore, the neighbouring vascular districts of the 
cerebral cortex are not sharply cut off from one another. 
Vertebral Artery.—Each vertebral artery enters the 
subarachnoid space in the upper part of the vertebral canal 
by piercing the dura mater and the arachnoid mater. Gain- 
ing the interior of the cranium through the foramen magnum, 
VOL, I11——26 
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it runs obliquely upwards from the side of the medulla oblon. 
cata on to the front of it, and meeting its fellow in the median 
plane, it unites with it at the lower border of the pons to 
form the basilar artery. ‘The two vertebral arteries are often 


unequal in size. . 
The branches given off from the intracranial part of the 


vertebral artery are :— 


1. Posterior spinal. 3. Anterior spinal. 
2. Posterior inferior cerebellar | 4. Branches to medulla oblongata. 


The posterior spinal artery is the first branch given off from 
the vertebral artery after it pierces the dura mater and arach- 
noid mater; and it may spring from the posterior inferior 
cerebellar. It passes downwards on the spinal cord along the 
line of the posterior nerve-roots (p. 88). 

The posterior infertor cerebellar artery is the largest branch 
of the vertebral artery. It takes origin soon after the vertebral 
pierces the membranes, and pursues a tortuous course. It 
runs backwards, on the side of the upper part of the medulla 
oblongata, first through the lower rootlets of the hypoglossal 
nerve, and next behind the rootlets of the vagus and glosso- 
pharyngeal nerves, giving branches to the medulla oblongata. 
It then turns round the inferior cerebellar peduncle and gains 
the vallecula of the cerebellum, where it divides into two 
terminal branches which supply the inferior vermis and the 
posterior part of the inferior surface of the cerebellar hemi- 
sphere. 

The anterior spinal artery arises near the lower border of 
the pons, and it is rare to find the vessels of the two sides 
of equal size. They unite to form a median vessel which 
extends downwards on the front of the decussation of the 
pyramids and spinal cord. 

The branches to the medulla oblongata are minute vessels 
that spring from the vertebral artery and its branches. 

Basilar Artery.— The basilar artery is formed, at the 
lower border of the pons, by the union of the two vertebral 
arteries; and it divides, at the upper border, into the two 
posterior cerebral arteries. It lies in the median groove of 
the pons, occupying the median part of the cisterna pontis ; 
and it is supported anteriorly by the basilar portion of the 
occipital bone and the dorsum sellz of the sphenoid (Fig. 169). 
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The majority of the branches which spring from it arise 
from its sides and pass laterally from it. They are :— 


1. Pontine. 3. Anterior inferior cerebellar. 
2. Internal auditory. 4. Superior cerebellar. 
5. Posterior cerebral. 


The pontine branches are numerous slender twigs which 
run latcrally on the surface of the pons before they enter it. 


Fronto-parietal branch 


Frontal branch 













Parieto- 
occipital 
bench > Frontal 


branches 


Medial orbital 
branches 


Anterior cerebral artery 





Posterior cerebral artery 
Temporal branches 


Occipital branch 


Fic. 171.—Medial and Tentorial Surfaces of left Cerebral Hemisphere. 


The district supplied by the anterior cerebral artery is tinted purple; by 
the middle cerebral artery, 4/ue; and by the posterior cerebral artery, 
red. 


The internal audttory artery may be seen amongst the 
pontine branches, but may arise from the anterior inferior 
cerebellar. It accompanies the auditory nerve into the 
internal ear. 

The antertor inferior cerebellar artery arises from the 
lower part of the basilar artery, and runs backwards and 
laterally along the lower border of the pons, superficial to 
the sixth, seventh and eighth. nerves, and, having made a 
loop around the flocculus, it divides into branches to supply 
the anterior part of the inferior surface of the cerebellum. 

The superior cerebellar artery is a large vessel which springs 
from the basilar close to its termination. It winds laterally 
and backwards, round the cerebral peduncle, along the upper 
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border of the pons, to ramify on the upper surface of the 
cerebellum. 

Posterior Cerebral Arteries.—These two arteries 
diverge from each other and curve laterally and backwards 
round the mid-brain. In the first part of its course each of 
them lies deeply in the interval between the mid-brain and the 
hippocampal gyrus ; it then enters the calcarine sulcus and 
divides there into two terminal branches which run onwards 
in the post-calcarine and parieto-occipital sulci (Figs. 171, 
172). 

The oculomotor nerve passes forwards between the 
posterior cerebral and the superior cerebellar arteries close 
to their origin from the basilar; and, farther back, the 
trochlear nerve winds round the mid-brain between them. 

The branches of the posterior cerebral artery are central, 
choroidal and cortical. 

The central branches are very slender. A medial group 
arises near the pons; they pass up through the posterior 
perforated substance into the interior. A lateral group 
arises on the side of the mid-brain; they pass to the tectum 
of the mid-brain and to the thalamus. 

The posterior choroidal artery arises on the side of the 
mid-brain, and passes with the pia mater into the interior to 
supply the choroid plexuses of the ventricles. It may be 
represented by two or more branches. 

The cortical branches are large arteries. They supply :— 
(1) the tentorial surface except a small part adjoining the 
temporal pole ; (2) the posterior part of the medial surface ; 
(3) the occipital lobe and the lower part of the temporal 
lobe on the supero-lateral surface by branches which turn 
round the supero-medial and infero-lateral margins. The 
anterior branches supply the uncus, which contains the centre 
for smell; and note specially that the occipital branches of 
the posterior cerebral artery supply the centre for sight (com- 
pare Figs. 171 and 216). 


The dissectors will be able to trace the course of the artery and its 
cortical branches on the specimens or casts used for the preliminary study 
of the brain. In their own specimen, they will be able to trace the artery for 
only a short distance and will see only a few of its branches, especially 
if the mid-brain is still attached ; but they will have an opportunity, later, 
of seeing those vessels (p. 424). 


Internal Carotid Arteries.—Each internal carotid artery 
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ends in the vallecula below the anterior perforated substance 
by dividing into the anterior and middle cerebral arteries. 
Immediately before it divides it gives off the posterior com- 
municating artery and the anterior choroidal artery. 

The postertor communicating artery is usually slender, and 
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it may arise from the middle cerebral. It passes backwards 
across the basis pedunculi above the oculomotor nerve to 
join the posterior cerebral, giving off minute branches to the 
basis and the optic tract (Fig. 170). 

The anterior choroidal artery passes into the inferior horn 
of the lateral ventricle, and enters the choroid plexus in that 
cavity (Fig. 172). 

Anterior Cerebral Artery.—The anterior cerebral 
artery will be seen in only a short part of its course until the 
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medial surface of the hemisphere is exposed. In the mean- 
time, make use again of the specimens or casts. 

The artery runs first horizontally, above the optic chiasma, 
towards the median plane (Figs. 171, 172). Then, bending 
sharply, it turns upwards, in the longitudinal fissure, a little 
in front of the lamina terminalis, and along the rostrum to 
the genu of the corpus callosum, round which it bends; it then 
passes backwards, along the medial face of the hemisphere, 
on the upper surface of the corpus callosum or in the sulcus 
cinguli, as far as the splenium, and, finally, bends upwards to 
the supero-medial margin. As it enters the longitudinal fissure 
it is connected with its fellow of the opposite side by a short 
transverse channel, called the anterior communicating artery, 
which lies in front of the lamina terminalis ; and, beyond that, 
it is near its fellow, though separated by the arachnoid mater 
and the falx cerebri. 

The branches of the anterior cerebral artery are central 
and cortical. 

The central branches are several slender twigs that pierce 
the lamina terminalis and the rostrum of the corpus callosum 
to supply parts in the interior. 

The cortical branches supply :—(1) the medial half of the 
orbital surface ; (2) the medial surface, from the frontal pole 
almost to the parieto-occipital fissure ; (3) a strip of nearly 
an inch in width on the supero-lateral surface adjoining the 
supero-medial margin, by the terminal twigs of the branches 
that supply the medial surface (Figs. 171, 173). The branches 
of the anterior cerebral supply therefore the upper parts of 
the motor and sensory areas of the cortex. 

Middle Cerebral Artery.—The middle cerebral artery 
is larger than the anterior cerebral, and is more in line with 
the internal carotid ; emboli which have entered the internal 
carotid pass therefore more frequently into the middle cerebral 
than into the anterior. It runs laterally in the stem of the 
lateral sulcus, and, reaching the insula, breaks up on its 
surface into a number of large terminal branches. 

The branches of the middle cerebral are central and 
cortical. The dissectors will be able to trace the artery and 
its cortical branches in their own specimen, and will see the 
central branches at a later stage of the dissection. 

The central branches are numerous small arteries that pass 
upwards through the anterior perforated substance into the 
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interior. They are called the striate arteries because they are 
spent chiefly in supplying the corpus striatum. They can be 
classed in two groups—medial and lateral. The medial striate 
artertes pass at once into the part of the corpus striatum which 
is called the lentiform nucleus. The /ateral striate arteries 
are larger; they ascend over the lower part of the lateral 
surface of the lentiform nucleus, diverging from one another, 
and grooving the surface of the nucleus, into which they gradu- 
ally sink ; they then pass through the lentiform nucleus and 
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the internal capsule (supplying them) and end in the caudate 
nucleus, which is the other part of the corpus striatum. These 
arteries are of great clinical importance, for it is rupture of 
one of them inside the brain that gives rise to the kind of 
cerebral hemorrhage that produces an apoplexy or paralytic 
stroke ; and the largest of them is called the artery of cerebral 
hemorrhage. 

The cortical branches emerge between the lips of the stem 
and posterior ramus of the lateral sulcus, and supply :—(1) the 
lateral half of the orbital surface (Fig. 172) ; (2) the temporal 
pole and the tentorial surface in front of the level of the rhinal 
notch ; (3) a great part of the supero-lateral surface (Fig. 173). 
It supplies therefore the greater part of the motor centre and 
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of the centre for ordinary sensation (the remainder being 
supplied by the anterior cerebral), and also the centre for 
hearing (cf. Figs. 173 and 179). 


Dissection.—Remove the blood-vessels and the remains of 
the arachnoid mater from the base of the brain. The dissection 
must be done with forceps and a pair of scissors. Very delicate 
manipulation is necessary, because the cranial nerves, at their 
points of attachment to the brain, are so intimately connected 
with the pia mater that any undue traction applied to the mem- 
branes will tear the nerves away. Indeed, in the case of the 
medulla oblongata, the dissector is advised to leave the pia mater 
in position until the nerve-roots have been studied. The relation 
of the pia mater to the fourth ventricle also makes this desirable. 

When the middle cerebral artery is removed, do not pull its 
central branches out of the brain. Cut them at their origins, and 
leave them in position. In the final dissection of the cerebrum, 
they will be encountered as they ascend through the brain 
substance. 


After the vessels and the membranes are removed, the 
dissectors should begin their more detailed study of the brain 
by the investigation of the base. 


BASE OF THE BRAIN 


When the base is examined, a pair of large rope-like 
strands will be seen issuing from the upper part of the pons. 
They are the anterior parts of the cerebral peduncles, and each 
is called a daszs pedunculi. As they emerge from the pons 
they are close together, but they diverge as they pass upwards; 
and, finally, each basis disappears into the corresponding 
cerebral hemisphere. As it passes into the hemisphere, it is 
overlapped by the uncus and hippocampal gyrus, and is em- 
braced by ¢he optzc tract, which is closely applied to the side 
of the upper end of the basis. The two optic tracts converge 
as they pass forwards, and, finally, they are joined together 
by the optic chtasma. ‘The chiasma lies at the anterior end 
of the znterpeduncular fossa, and below the posterior end of 
that portion of the longitudinal fissure which intervenes 
between the orbital surfaces of the brain. The optic nerves 
enter the antero-lateral angles of the chiasma. 

Interpeduncular Fossa.—This is the rhomboidal space 
bounded by the pons, the cerebral peduncles, and the optic 
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tracts and chiasma. The following parts are situated in the 
fossa :—(1) the oculomotor nerves ; (2) the posterior perfor- 
ated substance ; (3) the mamillary bodies ; and (4) the tuber 
cinereum, with the infundibulum. 

Each oculomotor nerve issues from the medial side of 
the corresponding cerebral peduncle, between the basis 
pedunculi and the tegmentum (p. 379) (Fig. 207). 

The posterior perforated substance lies in the posterior 
part of the fossa. It is a layer of grey matter perforated by 
the central branches of the posterior cerebral arteries (which 
were pulled away when the pia mater was removed). 

The mamillary bodies are a pair of small, white, pea-shaped 
eminences, placed side by side immediately in front of the 
posterior perforated substance. At a later stage of the 
dissection, their connexions with the anterior columns of the 
fornix will be displayed. 

The tuber cinereum is a slightly raised field of grey 
matter which occupies the interval bounded by the mamillary 
bodies and the optic tracts and chiasma. The infundibulum 
springs from the tuber cinereum immediately behind the optic 
chiasma ; it connects the tuber cinereum with the hypophysis, 
but was cut when the brain was removed. 

Anterior Perforated Substance.—The anterior perfor- 
ated substance is the small triangular district of grey matter 
that forms the floor of the vallecula of the cerebrum. It is 
bounded :—posteriorly, by the uncus; anteriorly, by the 
diverging roots of the olfactory tract; and, medially, by the 
optic tract (Figs. 174, 189). Laterally, it is continuous with 
the floor of the lateral sulcus. It is perforated by the central 
branches of the middle cerebral artery (Figs. 170, 172). The 
anterior perforated substance is continuous with the desa/ 
nuclet in the interior of the hemisphere (Fig. 211). 

Lamina Terminalis.—The lamina terminalis was ori- 
ginally the end or anterior wall of the brain-tube. It will 
be displayed if the optic chiasma is pulled gently back- 
wards. Itisathin, grey lamina that passes upwards from the 
chiasma to become connected with the rostrum of the corpus 
callosum. It closes the third ventricle anteriorly, and is 
continuous, on each side, with the anterior perforated 
substance. | 

Superficial Attachments of the Cranial Nerves.— 
Twelve pairs of nerves are attached to the brain. They are 
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numbered and named from before backwards or above down- 
wards, as follows :— 


1. Olfactory. 5. Trigeminal. 9. Glosso-pharyngeal. 
2. Optic. 6. Abducent. 10, Vagus. 

3. Oculomotor. 7. Facial. 11. Accessory. 

4. Trochlear. 8. Auditory. 12. Hypoglossal. 
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FIG. 174.-—Base of Brain with Cranial Nerves attached. 


A thirteenth pair, called the nervz terminales, is known. Tach nervus 
terminalis is very minute; it is attached to the cerebrum behind the roots 
of the olfactory tract; its fibres run alongside the olfactory tract, and 
are distributed with the olfactory nerves. Their functions are unknown. 


ATTACHMENTS OF NERVES Ait 


Each cranial nerve has a superficial attachment and a deep 
origin or termination. Its superfictal attachment is the point 
where its fibres enter or leave the brain surface. The deep 
origin and deep termination are the nuclei or clusters of nerve- 
cells within the substance of the brain in which the efferent 
or emerging fibres arise and the afferent or entering fibres 
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Fic, 175.—Anterior Surface of Brain-Stem of a full-time Foetus. 


end. It is the superficial attachments only which come under 
notice of the dissectors at the present time. 
No fewer than ten pairs of the cranial nerves—from the 
third to the twelfth inclusive—have a superficial attachment 
to the brain-stem, and of these the last eight are attached to 
the medulla oblongata and the pons—that is to the ventral 
part of the hind-brain. 
_ The hypoglossal nerve is attached by a row of rootlets to 
the front of the medulla oblongata in the groove between 
the pyramid and the olive (p. 378). The upper bundles of the 
anterior root of the first cervical nerve are attached to the 
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lower part of the front of the medulla oblongata in the down- 
ward continuation of that groove (Fig. 175). 

Along the whole length of the side of the medulla oblongata, 
there is a shallow, narrow groove a little behind the position 
of the olive. Nerve rootlets are attached, in a long row, to the 
floor of that groove. They belong to three nerves; but, 
since these nerve-trunks are divided, it is impossible at 
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It shows the posterior cranial fossa and the upper part of the vertebral canal 
after the removal of brain and spinal cord. 
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present to determine precisely the number of rootlets which 
belong to each. From below upwards, the nerves are the 
accessory, the vagus, and the glosso-pharyngeal. The rootlets 
of the vagus and the glosso-pharyngeal are much more closely 
crowded together than those of the accessory (Fig. 175). 


The roots of the accessory which spring from the medulla oblongata 
constitute only one part of the nerve. The spinal part springs from the 
spinal cord, as low down as the sixth cervical nerve, by a series of rootlets 
which issue from the side of the cord behind the attachment of the liga- 
mentum denticulatum (p. 82) (Figs. 174, 176). 
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The auditory and facial nerves are attached, close together, 
at the lower border of the pons immediately above the 
inferior cerebellar peduncle (p. 378) (Figs. 175, 176). 

The auditory nerve is the larger of the two, and it lies 
on the lateral side of the facial. Its twa roots embrace the 
peduncle ; the dorsal root is called the coch.ear nerve, and the 
ventral is the vestibular nerve. 

The facial nerve is attached by two roots—a large motor 
root, and a small sensory root (Figs. 174, 176, 234). The two 
roots unite in the internal auditory meatus. 

The abducent emerges through the groove between the 
lower border of the pons and the lateral part of the pyramid. 
It is flattened out near its origin and a surface view of it then 
gives a deceptive idea of its thickness. 

The trigeminal is the thickest of all the cranial nerves. 
It is attached to the side of the pons, nearer its upper than 
its lower border, by two roots—a large sensory root and a 
small motor root, which are in a line with the facial and 
auditory nerves. ‘The sensory root is composed of a great 
number of bundles loosely held together, but the motor root 
is more compact, and it emerges antero-medial to the point at 
which the sensory root enters the pons. 

The trochlear nerve and its superficial origin can be seen 
when the anterior part of the superior vermis of the cerebellum 
is displaced backwards. It emerges from the superior medul- 
lary velum immediately below the tectum of the mid-brain, 
and is the only nerve attached to the dorsal surface of the 
brain-stem. It 1s a very slender nerve and it has a long intra- 
cranial course. In the first part of its course it winds round 
the side of the mid-brain to reach the interpeduncular region 
(Figs. 36, 233). 

The oculomotor nerve issues by several rootlets through 
the groove on the medial face of the cerebral peduncle in 
the interpeduncular fossa. 

The optic nerve is a thick, round nerve which joins the 
antero-lateral angle of the optic chiasma. 

The olfactory nerves, about twenty In number on each 
side, arise in the nasal mucous membrane. They pass into 
the cranium through the cribriform plate of the ethmoid, 
and they terminate in the olfactory bulb. It is not probable 
that the dissectors will find any trace of them on the 
brain. 
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THE CEREBRUM 


A general outline of the features of the cerebrum was given 
in the introductory pages 375-390. The dissectors will now 
examine them in more detail. 

Obtain the base of a skull and note the parts of the interior 
of the skull to which the poles, borders and surfaces of the 
cerebrum are related, and the parts of the outside of the skull 
which are opposite certain of them. Refer also to a Head and 
Neck under dissection and note the relation of the cerebrum 
to the folds of the dura mater. 

Begin by examining the longitudinal fissure, and the poles 
and borders of the hemisphere. They are defined on pages 
382-384. 

The longitudinal fissure, it was noted before, is complete 
in front and behind, but is interrupted in the middle by the 
corpus callosum. It is a very narrow cleft, but is occupied 
by (1) the falx cerebri, (2) a fold of the arachnoid mater carried 
into it by the falx, (3) the pia mater covering the medial 
surfaces of the hemispheres and the upper surface of the 
corpus callosum, (4) between the arachnoid and the pia, the 
arteries and veins—chiefly the anterior cerebral vessels, which 
are close to the corpus callosum. The falx was removed 
when the brain was taken out of the skull ; the other structures 
are still 2” szfu, and should not be disturbed till the medial 
surface of the hemisphere is examined. 

The frontal pole is blunt and rounded, and is opposite the 
root of the nose and the medial part of the superciliary arch. 
The occipital pole is more pointed. It is opposite a spot 
immediately above and lateral to the external occipital pro- 
tuberance. If the brain was well hardened zm situ, the 
medial side of one or other occipital pole (usually the right) 
is marked by a wide, shallow, vertical groove made by the 
terminal part of the superior sagittal sinus. The temporal 
pole also is blunt and rounded, and fits into the recess below 
the lesser wing of the sphenoid ; it is therefore postero-lateral 
to the orbit. 

The supero-medial border is the upper margin of the 
hemisphere ; it 1s convex throughout, and is related to the 
superior sagittal sinus. 

The infero-lateral border is convex in its anterior part, 
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which lies along the junction of the squamous and petrous 
parts of the temporal bone. Its posterior part lies on the 
transverse sinus, and therefore immediately above the trans- 
verse groove of the skull, and is slightly concave. An 
accentuation of the concavity, about an inch and a half in 
front of the occipital pole, is called the pre-occipital notch ; 
it is produced by a slight bulging of the inner table of the 
skull; the lower end of the inferior anastomotic vein, or one 
of the other inferior cerebral veins, lies in it. 

The superciliary border is a little above the level of the 
upper margin of the orbit, and is nearly parallel with it. 

The medial orbital margin is close to its fellow of the oppo- 
site side. Its anterior part is wedged in between the crista 
galli of the ethmoid and the orbital plate of the frontal 
bone. 

In order that the medial occipital and the hippocampal 
borders may be seen, the hind-brain requires to be removed. 
If the mid-brain was not divided when the brain was taken 
out of the skull, make a horizontal section across it, and remove 
the hind-brain. 

The medial occipital border is very blunt, and it lies in 
relation with the straight sinus. The hippocampal border is 
blunt and concave. The posterior cerebral artery will be seen 
in the gap that separates it from the mid-brain. 


The dissectors will now prepare the surfaces of the cerebral 
hemisphere for examination. 


Dissection.—Remove the membranes and the vessels from 
the supero-lateral surface of the left hemisphere. Begin at the 
margins of the surface, and reflect the membranes towards the 
lateral sulcus. When the lips of the sulcus are reached, cut the 
membranes and the vessels along the lips, and leave the parts 
inside the sulcus intact at present. As the membranes are pulled 
away the dissectors should note the general arrangement of the 
vessels, which come away with the membranes. 


Note the direction of the veins near the margins of the 
hemisphere (p. 398). Identify the anastomotic veins and trace 
them to the superficzal middle cerebral vein, which lies between 
the lips of the lateral sulcus. If the arteries are well injected 
you will see branches of the posterior cerebral artery curving 
over the infero-lateral margin and the posterior part of the 
supero-medial margin to gain the supero-lateral surface, and 
branches of the anterior cerebral artery over the anterior part 
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of that margin. Large branches from the middle cerebral 
will be seen issuing from the posterior ramus of the lateral 
sulcus and spreading over the greater part of the supero- 
lateral surface. 

Cerebral Gyri and Sulci.—The su/cz vary in depth. 
Some are mere surface grooves; some are an inch or more 
in depth—and there are all degrees between those. And two 
of them—the calcarine and part of the collateral—are so deep 
that they produce elevations in the wall of the lateral ventricle. 
Each gyrus has a central core of white matter, and a covering 
or cortex of grey matter, the thickness of which is deter- 
mined by its histological structure; and the grey matter of 
each is continuous with that of its neighbours round the 
bottoms of the sulci. The grey matter is therefore an un- 
broken sheet, and by means of the sulci and gyri its surface 
area is very greatly increased; thus, without addition to its 
thickness, it maintains its proportion to the amount of the 
white matter as the bulk of the brain as a whole increases. 

The pia mater is the vascular membrane—the ‘‘ mater ”’ 
concerned with the nourishment of the cortex—and hence the 
adjective gia. It dips into every sulcus, and opportunity is 
therefore afforded for the cortical vessels to break up into 
twigs of exceeding fineness before they enter the substance 
of the hemisphere. The distribution of the blood to the grey 
cortex is in that way made uniform. 

Supero-Lateral Surface of the Hemisphere.—This 
surface is convex, to fit the vault of the skull, and its maximum 
point of convexity underlies the parietal eminence. The 
surface is most conveniently described if the conventional 
method of dividing the hemisphere into lobes is adopted ; 
and the student should again examine the sulci that are 
employed in that division—namely, the lateral sulcus, the 
central sulcus and the parieto-occipital sulcus. 

The lateral sulcus has a stem and three rami. The stem is 
the deep, wide, transverse cleft between the temporal pole 
and the orbital surface. It begins at the vallecula of the 
cerebrum and ends at the supero-lateral surface by dividing 
into the three rami. The middle cerebral vessels run in it ; 
and, if the skull is examined, it will be seen that the lesser 
wing of the sphenoid fits into it, and that its end is opposite the 
pterion of the skull. (See a/so Figs. 187, 195.) 

The rami—two anterior and one posterior—radiate from 
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the end of the stem. The horizontal anterior ramus is an inch 
or less in length. It runs forwards a little above the super- 
ciliary margin. The ascending anterior ramus—about the 
same length—is a little farther back, and runs upwards and 
forwards. The two anterior rami often arise by a short 
common stem; and it is sometimes difficult to identify them. 
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Fic. 177.—Supero-lateral Surface of Left Hemisphere (diagrammatic). 
The shaded part is the orbital surface. 


The posterior ramus is much longer and much more 
important. It runs backwards, with a slight upward inclina- 
tion, for nearly three inches, and then turns sharply upwards 
to end at or near the point of maximum convexity of the 
surface. 

The central sulcus is about mid-way between the front and 
the back of the upper part of the surface. The general direc- 
tion of most of the sulci on this surface is antero-posterior. 
But, about the middle of the upper part of the surface, 
there are three whose direction is obliquely downwards and 
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forwards ; the central sulcus is the middle one of those three ; 
and that, combined with the fact that it is near the middle of 
the surface, earns it the name “‘central”’. It begins at the 
supero-medial margin about half an inch behind the mid-way 
point between the frontal and occipital poles, and usually cuts 
the margin so that its upper end appears on the medial surface. 
Its direction at first is usually forwards for a short distance. 
After that it rans downwards and forwards with sinuous curves 
that vary greatly in different brains; and it terminates near 
the posterior ramus of the lateral sulcus about an inch behind 
the end of the stem of that sulcus. (See a/so Figs. 187, 195). 

The parieto-occipital sulcus is on the medial surface, and 
therefore cannot be fully seen at present. But find its upper 
end. It is about an inch and a half above the occipital pole, 
and cuts into the supero-lateral surface for a varying distance 
—an inch or less. The gyrus which is rolled round its end is 
called the arcus parieto-occipitalis. 

LOBES ON THE SUPERO-LATERAL SURFACE.— The froniza/, 
parietal, occipital and temporal lobes are all seen on the supero- 
lateral surface ; and, besides these subdivisions, there is the 
insula—sunk out of sight in the lateral sulcus. It must be 
understood that the areas called the /obes of the cerebral 
hemisphere are defined merely for purposes of description and 
localisation. They do not correspond with physiological 
areas (though the central sulcus and the posterior ramus do 
separate areas of different function), nor do they correspond 
in extent exactly with the bones after which they are named, 
for the parietal bone covers not only the parietal lobe but also 
portions of the other three. 

Frontal Lobe.—The frontal lobe is the area in front of 
the central sulcus, and is therefore much the largest of the 
lobes. Its boundaries are the central sulcus, the supero- 
medial and superciliary borders of the hemisphere and the first 
inch of the posterior ramus of the lateral sulcus. 

The chief sulci in the frontal lobe are the pre-central, the 
superior and inferior frontal and the two anterior rami of the 
lateral sulcus. The pre-central and frontal sulci divide the 
surface into the pre-central gyrus and the superior, middle 
and inferior frontal gyri. 

The pre-central sulcus is about a finger’s breadth in front 
of the central sulcus, and is nearly parallel to it. It is almost 
always divided into two parts, named the superior and inferior 
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pre-central sulct. Those two sulci vary greatly in length and 
shape in different brains. The superdor and inferior frontal 
sulci begin at or near the pre-central sulci, and run a variable 
course forwards. 

The pre-central gyrus is the gyrus between the central and 
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The horizontal dotted line completes the separation between the parietal 
and temporal lobes, and the oblique dotted line separates the occipital 
lobe from the parietal and temporal lobes. 


the pre-central sulci, and extends therefore from the supero- 
medial margin to the posterior ramus of the lateral sulcus. 
It is a very important gyrus, for the motor area for the 
opposite half of the body is lodged in it—in the anterior wall 
of the central sulcus and the adjoining part of the free surface 
of the gyrus. The body is, as it were, turned upside down in 
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the gyrus—head, upper limb, trunk and lower limb from 
below upwards—and the area for the lower limb flows over 
the border into the paracentral lobule on the medial surface. 
The lower two-thirds or three-fourths of the gyrus is supplied 
by branches of the middle cerebral artery, and the upper third 
or fourth by the anterior cerebral. It follows that, in an 
apoplexy resulting from embolism in the middle cerebral 
artery, the lower limb is less paralysed than the upper. 

The remainder of the lobe is divided by the two frontal 
sulcz into three areas, named the superior, middle and inferior 
frontal gyri. 

The two anterior rami of the lateral sulcus cut into the 
inferior frontal gyrus and divide its postero-inferior part into 
three parts. In the left hemisphere (in right-handed people), 
the most posterior of these parts is of special interest, for the 
centre for speech occupies approximately that part of the 
inferior frontal gyrus and also the adjoining lower part of the 
pre-central gyrus. 

Temporal Lobe.—The temporal lobe is next in size to 
the frontal lobe. It is bounded by the temporal pole, by the 
infero-lateral border as far back as the pre-occipital notch, 
by the lower part of a line drawn from that notch to the 
upper end of the parieto-occipital sulcus, and, superiorly, it is 
separated from the frontal and parietal lobes by the horizontal 
part of the posterior ramus of the lateral sulcus and a line 
continued backwards from it. 

The chief sulci are the superior and inferior temporal. 
The superior temporal sulcus is originally divided into two 
parts, but, in the adult, it may be one continuous cleft. It 
is about a finger’s breadth below the posterior ramus of the 
lateral sulcus, and is parallel with it. Therefore, like the 
posterior ramus, its posterior part bends upwards into the 
parietal lobe. The inferior temporal sulcus is about a finger’s 
breadth below the superior, with which it is more or less 
parallel, and it bends upwards into the posterior part of the 
parietal lobe. It is usually broken up into several parts ; 
and it is often difficult to decide which of the numerous small 
clefts in this region are to be accounted parts of the inferior 
temporal sulcus. 

Those two sulci divide the surface of the temporal lobe 
into three strips, named the superior, middle and inferior 
temporal gyri. 
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The centre for hearing (Fig. 179) is in the middle of the 
superior temporal gyrus, both on its free surface and on the 
adjoining lower wall of the lateral sulcus. 

Parietal Lobe.—This lobe is bounded by (1) the supero- 
medial border, (2) the central sulcus, (3) the posterior part of 
the horizontal part of the posterior ramus and the line pro- 
jected backwards from it, (4) the upper end of the parieto- 
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Fic. 179.—Supero-latera] Surface of Left Hemisphere, showing Motor 
and Sensory Areas. (After Elliot Smith) 


occipital sulcus and the upper part of the line that connects 
the sulcus with the pre-occipital notch. 

The chief sulci of the parietal lobe are the post-central, 
the intraparietal and the upturned posterior parts of the 
posterior ramus and the two temporal sulci. 

The post-central sulcus is nearly parallel with the central 
sulcus, and about a finger’s breadth behind it. The sulcus 
is developed in separate upper and lower parts ; but in the 
adult they are usually united. The gyrus that separates it 
from the central sulcus is the post-central gyrus. Like the 
pre-central gyrus, it is an important gyrus, for it contains the 
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sensory centre for the opposite half of the body. The centre 
occupies the posterior wall of the central sulcus and the 
anterior edge of the free surface of the gyrus, and extends 
over the supero-medial border into the paracentral lobule. As 
in the motor area, the body is represented upside down; and 
the motor and sensory centres for the same part of the body 
therefore adjoin each other. The arterial supply of the gyrus 
is like that of the pre-central gyrus. 

The intraparietal sulcus begins at or near the middle of 
the post-central sulcus. It runs backwards in the parietal 
lobe, skirts the arcus parieto-occipitalis, and enters the occi- 
pital lobe. As it approaches the occipital lobe, it sends off a 
branch medially to form the anterior boundary of the arcus ; 
and it may be interrupted there and start afresh. In the 
occipital lobe, it soon ends in two widely diverging branches, 
the medial one of which forms the posterior boundary of the 
arcus. 

The post-central sulcus cuts off the post-central gyrus ; 
and the intraparietal sulcus divides the rest of the lobe into 
a superior parietal lobule and an inferior parietal lobule. The 
terminal parts of the posterior ramus of the lateral sulcus 
and the two temporal sulci cut into the inferior parietal lobule, 
and it is divided into three parts rolled round the ends of 
these sulci. The anterior part (gyrus supramarginalis) 
surrounds the end of the posterior ramus; it is the most 
convex part of the surface of the cerebral hemisphere, and 
lies under the parietal eminence of the skull. The mzddle 
part (gyrus angularis) is around the end of the superior 
temporal sulcus. Those two parts are of interest inasmuch 
as they contain the centre for the storage of the memory of 
the meanings of written and printed words. The fostertor 
part is around the end of the inferior temporal sulcus, and is 
separated from the anterior part of the arcus parieto-occi- 
pitalis by the intraparietal sulcus. It may, however, be very 
small ; and it may be difficult to identify it, especially if the 
inferior temporal sulcus is not clearly marked. 

Occipital Lobe.—The occipital lobe is the smallest of the 
lobes, and forms the pointed, posterior part of the hemisphere, 
behind the parieto-occipital sulcus. On the supero-lateral 
surface, it is bounded by the posterior parts of the supero- 
medial and infero-lateral borders, and by the line drawn 
from the parieto-occipital sulcus to the pre-occipital notch. 
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On this surface, the sulci and gyri are very inconstant. 
-If the post-calcarine sulcus extends into this surface it carries 
a part of the centre for sight with it, and the centre is 
then bounded by a curved sulcus called the sulcus lunatus 
(the dark line limiting the ‘‘ visual area”’ in Fig. 179). 

Inferior Surface of Hemisphere.—The dissectors 
will now examine the inferior surface, which is uneven, and 
is divided by the stem of the lateral sulcus into the orbital 
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FIG. 180.—Posterior View of Cerebral Hemispheres (diagrammatic) 


The posterior parts of the supero-medial borders are separated and 
portions of the medial surfaces are seen (shaded). 


surface in front and the /entorial surface behind. Remove the 
membranes, and look for the blood-vessels at the same time. 

The superficial middle cerebral vein, which lics between 
the lips of the lateral sulcus and ends in the cavernous sinus, 
has probably been removed; but the deep middle cerebral 
vein may still be present, as it lies more deeply in the sulcus. 
The anterior cerebral vein will be found grooving the posterior 
part of the medial orbital margin above the chiasma; it 
runs backwards and laterally to join the deep middle vein in 


the vallecula to form the dasa/ vein, which curves backwards 
ryr 97} 
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round the side of the mid-brain ; and one or other of those 
veins—the deep or the anterior or the basal—is joined by 
the sfriate vein (or veins), which descends through the anterior 
part of the anterior perforated substance. 

If the arteries are well injected, branches of all three 
cerebral arteries will be found. Branches from the anéerior 
cerebral arterv will be seen curving over the medial orbital 
margin to supply the medial half of the orbital surface. 
Note the small branches of the mddle cerebral artery that 
(1) run forwards into the lateral half of the orbital surface, 
and (2) curve downwards to supply the temporal pole and 
the small part of the tentorial surface that is in front of the 
level of the uncus. <A part of the posterior cerebral artery 
will be seen curving backwards in the gap between the 
hippocampal margin and the mid-brain, and disappearing 
into the calcarine sulcus ; and large branches which it sends 
to supply nearly the whole of the tentorial surface will 
be seen spreading over that surface and curving round the 
infero-lateral margin to supply the lower part of the occipital 
lobe and the inferior temporal gyrus. 

Orbital Surface.—The orbital surface is slightly concave 
and looks slightly in a lateral direction as well as downwards, 
and is therefore partly seen from the lateral side (Fig. 178). 

It rests chiefly on the roof of the orbit, but also on the 
roof of the ethmoidal sinuses, the roof of the nose, and the 
roof of the anterior part of the sphenoidal sinus. It is bounded 
by the superciliary and medial orbital margins, and by the 
vallecula and the stem of the lateral sulcus. 

The most constant groove in the orbital surface is the 
olfactory sulcus. It is near the medial orbital margin, with 
which it is almost parallel ; and the olfactory tract and bulb 
lie in it. The strip between the olfactory sulcus and the 
medial orbital border is the lower surface of the gyrus rectus, 
which forms also the part of the medial surface immediately 
above the medial orbital border. It lies behind on the roof 
of the sphenoidal sinus; and its narrowest part, medial to 
the olfactory bulb, lies in the angle between the crista galli 
and the cribriform plate. 

The remainder of the orbital surface is divided by irregular, 
inconstant orbital sulci into orbital gyri. When the larger 
sulci make an H-shaped figure, they divide the surface into 
anterior, posterior, lateral and medial orbital gyri. 
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The olfactory bulb is a narrow, oval body about three- 
quarters of an inch in length. It lies obliquely on the sur- 
face of the gyrus rectus with its lateral border in the olfactory 
sulcus. It receives the filaments of the olfactory nerve— 
about twenty in number—which ascend from the olfactory 
part of the mucous membrane of the nose through the 
cribriform plate, on which it rests. 

The olfactory tract is a slender, three-sided, white band 
continued backwards from the bulb (Figs. 181, 189). It lies in 
the olfactory sulcus and on the roof of the sphenoidal sinus. 
It ends at the anterior margin of the anterior perforated sub- 
stance by joining a three-sided, grey elevation called the 
olfactory pyramid. As it joins the pyramid, it sends off two 
diverging bands called its roots. The medzal root is an ill- 
defined strand that curves medially in the posterior end of 
the gyrus rectus to reach the medial surface, where it dis- 
appears in the grey matter. The /afera/ root first runs in a 
lateral direction and backwards along the margin of the 
anterior perforated substance, and then curves backwards 
across the floor of the stem of the lateral sulcus close to the 
insula, and ends in the uncus. It is easily seen in the first 
part of its course but less distinctly in the second part. 

Tentorial Surface.—The tentorial surface is much larger 
than the orbital surface. In the greater part of its extent 
it is markedly concave from before backwards ; and it looks 
medially as well as downwards, so that a great part of it can 
be seen from the medial side. It extends from the temporal 
pole to the occipital pole; it is bounded laterally by the 
infero-lateral border, and medially by the hippocampal and 
medial occipital borders. 

The posterior part of the concave portion rests upon the 
tentorium cerebelli, which gives the name to the surface. 
The anterior part of this concave portion rests on the anterior 
face of the petrous temporal bone. It therefore overlies the 
middle ear, the internal ear and the carotid canal; and the 
arcuate eminence produced by the superior semicircular canal 
of the internal ear makes a shallow pit on the surface, called 
the petrous tmpresston, which can be seen at a glance in a 
brain that has been well-hardened #” stfu. The trigeminal 
ganglion, in its cave of dura mater, intervenes between the 
surface and the petrous temporal bone near its apex. The 
portion of the surface behind the temporal pole is convex, 
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and rests upon the anterior part of the floor of the middle 
cranial fossa, which separates it from the infratemporal fossa. 

The chief sulci of the tentorial surface are the rhinal, the 
collateral, the occipito-temporal, and the anterior part of the 
calcarine. 
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The rhinal sulcus is very variable and may be continuous 
with the collateral sulcus. When present as a separate sulcus, 
it begins at or near the notch between the uncus and the 
temporal pole and extends backwards for a short distance. The 
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collateral sulcus is usually the best marked of the sulci on the 
tentorial surface. It begins at or near the rhinal sulcus and 
extends to the occipital pole. It may be one continuous 
furrow or divided into two or three parts. Its middle part 
is so deep that it makes an elevation, called the collateral 
eminence, in the floor of the inferior horn of the lateral ven- 
tricle. 

It is more difficult to identify the occipito-temporal sulcus, 
for it is usually broken up into parts, and these parts do not 
always lie end to end. The sulcus, as a whole, is about a 
finger’s breadth lateral to the collateral sulcus, and extends 
from the occipital pole to the temporal pole. 

The main part of the calcarine sulcus is on the medial 
surface, but its anterior part cuts across the medial occipital 
border near the splenium of the corpus callosum, and appears 
for a short distance on the tentorial surface. 

The gyri on the tentorial surface are the lateral and medial 
occipito-temporal, the hippocampal, the uncus, the isthmus of 
the gyrus cinguli and part of the lingual gyrus. 

The lateral occipito-temporal gyrus is the irregular strip 
between the occipito-temporal sulcus and the infero-lateral 
border. The medial occipito-temporal gyrus (gyrus fusi- 
formis) is the long gyrus between the occipito-temporal and 
collateral sulci. 

The lingual gyrus is the wide area that separates the 
calcarine and post-calcarine sulci from the posterior part of 
the collateral sulcus; it is, therefore, partly on the tentorial 
surface and partly on the medial surface. 

The isthmus of the gyrus cinguli is the short, narrow strip 
between the splenium and the anterior part of the calcarine 
sulcus ; it connects the hippocampal gyrus with the gyrus 
cinguli, which will be seen when the medial surface is 
examined. 

The isthmus and the lingual gyrus end at the level 
of the anterior extremity of the calcarine sulcus, where 
both of them are directly continuous with the hippocampal 
gyrus. 

The hippocampal gyrus is the strip which is medial to the 
anterior part of the collateral sulcus ; it is the most important 
gyrus on the tentorial surface, for it is continuous with the 
uncus and is closely associated also with other structures— 
hippocampus and dentate gyrus—which, like the uncus, are 
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concerned with the sense of smell; and there is evidence 
that it itself may contain the centre for taste, which is 
closely allied to the sense of smell. 

The uncus is the area—about an inch in extent—that is 
continuous with the anterior end of the hippocampal gyrus. 
Laterally, it is bounded by the rhinal sulcus and notch, 
anteriorly, it has a free, oblique border that overlaps and 
bounds the vallecula. Medially, the uncus overlaps and con- 
ceals part of the optic tract and the basis pedunculi of the 
mid-brain. It receives the name ‘‘ uncus ” because a narrow 
cleft runs into its medial part from behind and gives it a 
resemblance to a hook. Find that cleft, open it up, identify 
the smaller, medial part of the uncus, and note an indistinct, 
narrow ridge that crosses that portion transversely ; that 
ridge is the faz/ of the dentate gyrus—a gyrus which will be 
partly exposed when the inferior horn of the lateral ventricle 
is opened (p. 450). The surface of the uncus is distinguished 
from the rest of the cortex by a peculiar whitish, warty appear- 
ance. 

Opercula of the Insula.—The opercula are the parts 
of the hemisphere that overlap and conceal the insula. They 
form, therefore, the boundaries of the lateral sulcus, and are 
separated from one another by its stem and rami. There are 
four of them—named orbital, frontal, fronto-parietal and 
temporal. The orbital oterculum is the part of the cortex 
between the stem and the horizontal anterior ramus ; it over- 
laps the insula from below and in front. The frontal oper- 
culum lies between the two anterior rami, and overlaps the 
insula from above and in front. The /ronto-parietal oper- 
culum overlaps the insula from above; it lies above the 
posterior ramus and behind the ascending anterior ramus ; 
the central sulcus descends into it, and it belongs therefore 
to both the frontal lobe and the parietal lobe. The semporal 
operculum is bounded by the stem and the posterior ramus ; 
it overlaps the insula from below and behind. 


Dissection.—Open the lateral sulcus by separating the oper- 
cula from one another. Remove the membranes and the vessels 
from the deep surfaces of the opercula and from the insula. If 
the brain is fairly pliable, pulling the opercula apart will éxpose the 
insula sufficiently for study ; but, in a well-hardened brain, it is 
necessary to remove the opercula. Do so by cutting through 
their roots, and try to remove each of them in one piece in order 
that they may be easily replaced. 
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Insula.—The insula is a portion of the cortex submerged 
in the lateral sulcus. It is a pyramidal elevation with three 
unequal sides. The dase is separated from the roots of the 
opercula by a gfoove which, though triangular in outline, is 
called the czrcular sulcus. The apex is at the antero-inferior 
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part of the pyramid, and is connected with the anterior 
perforated substance by a low, smooth ridge called the men 
insule. ‘The surface of the insula is divided into several 
small gyri. 

© Fasciculus Uncinatus (Fig. 218).—The grey matter 
of the limen insulz is very thin. If it is scraped away, a 
round bundle of slightly twisted fibres will be disclosed. It 
hooks round the bottom of the lateral sulcus, and is therefore 
called the fasciculus uncinatus. Its ends fan out into the 
lower part of the frontal lobe and the anterior part of the 
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temporal lobe; and it consists of Jong assoctation fibres 
(p. 431) which connect the cortex of those two parts of the 
brain. 


The dissectors will now proceed to the study of the medial 
surface of the hemisphere. To expose the medial surface of 
the right hemisphere they require to remove the upper part 
of the left. In the process of doing so, they must try to isolate 
a large, longitudinal bundle of fibres, called the céngulum, 
which lies on the corpus callosum; and they will clean 
the upper surface and the ends of the left half of the 
corpus callosum, and will examine the white matter of the 
cerebrum. 


Dissection.—Identify the sulcus cinguli on a cast or on a 
specimen in which the medial surface is exposed, and then 
ascertain the position of that sulcus on your own specimen. 
With a long brain-knife, slice off the upper part of the left 
hemisphere down to the level of the sulcus cinguli. It may 
be removed by one bold slice; but it is safer to use more than 
one, to avoid injury to the corpus callosum, for the corpus 
callosum inclines upwards after it enters the hemisphere. 
Cleaner cuts will be made if the knife is moistened. 

When the sulcus cinguli is reached, abandon the large knife, 
and with the handle of a scalpel scrape away the grey matter 
of the lower wall of the sulcus cinguli and of the medial side of 
the gyrus cinguli. That will expose the cingulum—a long white 
bundle about the thickness of a pencil—which lies in the gyrus 
cinguli. Trace the cingulum backwards and forwards till it 
bends downwards round the splenium and the genu of the corpus 
callosum. Sheets of fibres will be found spreading from its 
lateral side into the adjoining white matter. Cut through them 
cautiously with the handle of the scalpel ; pass the handle, or a 
blunt hook, under the cingulum and gently isolate it from the 
corpus callosum, but do not remove it. 

Pass now to the genu. Trace its fibres as they curve forwards 
into the left frontal lobe, removing the gyri with the handle of 
the scalpel. Trace the fibres of the splenium in like manner as 
they sweep backwards into the posterior part of the hemisphere. 


White Matter of Cerebrum.—The dissectors will leave 
the cingulum and corpus callosum for study at a later period, 
and will now examine the cut surface of the left hemisphere. 
The cut white matter is studded sparsely with little holes ; 
these are cut blood-vessels, and, in many cases, droplets of 
blood are seen in them. The nerve-fibres in the white matter 
are placed in three classes according to their connexions— 
association fibres, commissural fibres, and itinerant or pro- 
jection fibres. These fibres are mingled with one another, 
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and are all glued together with neuroglia into one white mass. 
(The word g/za means glue.) 

Association Fibres—These are fibres that connect the 
gyri of the same hemisphere. Note the construction of the 
gyri; a white core and a grey cortex. Scrape away some 
of the white matter below the bottom of a sulcus. If the brain 
is In good condition, bundles or sheets of fibres will be seen 
curving round the bottom of the sulcus from one gyrus to 
another. These are called short association fibres; they 
connect the grey matter of a gyrus with the grey matter of its 
immediate neighbours. Each gyrus is connected also with 
the gyri farther afield by long association fibres, which are 
grouped into long bundles; the cingulum is one of these 
bundles and the fasciculus uncinatus (p. 429) is another ; the 
others are more deeply placed, and will be dissected later 
(p. 488). By means of the association fibres, each gyrus is 
connected with a very large number of other gyri in the same 
hemisphere—possibly with all of them. The bulk of the 
white matter of the hemisphere consists of association fibres. 

Commissural Fibres —The commissural fibres connect the 
gyri of one hemisphere with the gyri of the other. They pass 
from the gyri into the white centre, and, in crossing to the 
opposite side, nearly all of them are in the corpus callosum ; 
the remainder cross in the anterior commissure. These two 
structures consist wholly of commissural fibres and neuroglia. 

Itinerant Fibres-—The itinerant or projection fibres are 
those that connect the gyri with the parts beneath—thalamus, 
basal nuclei, brain stem and spinal cord. Some of them pass 
from the gyri to these parts, and some pass from the thalamus 
and the basal nuclei to the gyri; and the longest fibres in the 
central nervous system are the itinerant fibres that descend 
from the motor area of the cortex to the lower part of the spinal 
cord. Some of the parts that have been seen or mentioned 
already are composed of itinerant fibres (and neuroglia)—e.g., 
internal capsule (p. 380), basis pedunculi, pyramid of medulla 
oblongata. The internal capsule is continuous superiorly with 
the corona radiata, which consists of multitudes of itinerant 
fibres that (1) radiate from the internal capsule to all parts of 
the cortex, and (2) converge upon the capsule from the cortex. 


The dissectors will now clean the medial surface of the 
right hemisphere. 
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Dissection.— Find the right anierior cerebral artery at the 
genu. Trace it and its branches first downwards towards its 
origin, removing, if necessary, more of the anterior part of the 
left hemisphere, and then backwards above the corpus callosum. 
Look for the anterior cerebral vein at the same time. Then, find 
the posterior cerebral artery as it enters the calcarine sulcus, and 
trace its branches. 


The anterior and posterior cerebral arteries are described on 
pages 404, 405. These pages should be read again. When 
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Fic. 183.—Medial Surface of Left Hemisphere (diagrammatic). 


that has been done, remove the membranes and the vessels 
from the medial surface of the right hemisphere. 

Medial Surface of Cerebral Hemisphere. — The 
cortical part of this surface is limited superiorly by the 
supero-medial border, and inferiorly by the corpus callosum 
and the medial occipital and medial orbital borders. It is 
the flat, vertical boundary of the longitudinal fissure. The 
greater part of it is separated from the other hemisphere by 
the falx cerebri; but, near the anterior end, the lower part 
is separated only by the pia-arachnoid, and the two hemi- 
spheres are so close together that their gyri may interlock. 
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The chief sulci are the sulcus cinguli, the suprasplenial, 
callosal, parieto-occipital, calcarine and post-calcarine sulci ; 
and the upper end of the central sulcus very often cuts into 
it for a short distance. 

The callosal sulcus is the slit that runs round the convex 
outline of the corpus callosum, separating it from the cortex. 

The sulcus cinguli is parallel with the callosal sulcus, and 
is about a finger’s breadth distant from it. It begins below 
the anterior part of the corpus callosum, arches upwards in 
front of the genu, and then runs backwards almost as far as 
the splenium ; lastly, it bends sharply upwards to end at the 
supero-medial margin, immediately behind the upper end of 
the central sulcus, to which it may serve as a guide. 

The suprasplenial sulcus (sulcus subparietalis) is a short 
groove situated above and behind the splenium, more or less 
in line with the horizontal part of the sulcus cinguli; it is, 
however, variable in shape and position, and may be con- 
tinuous with other sulci. 

The calcarine sulcus is very constant, and is so deep that 
it produces an elevation called the calcar avis on the medial 
wall of the posterior horn of the lateral ventricle. (The 
calcar derives its name from its resemblance to the spur of a 
cock, and the sulcus is named after it.) The sulcus begins 
on the tentorial surface a little below the splenium of the 
corpus callosum, passes backwards and upwards on to the 
medial surface, becoming deeper as it runs, and joins the 
lower end of the parieto-occipital sulcus. It is then continued 
downwards and backwards as the post-calcarine sulcus, the 
change of name being accounted for by the fact that the two 
parts are developed independently. The post-calcarine sulcus 
may end on the medial surface near the occipital pole, or it 
may turn round the margin and run for a short distance into 
the supero-lateral surface. 

The centre for sight is closely related to these sulci. It 
occupies the area immediately below the calcarine sulcus, 
and the areas immediately above and below the post-calcarine 
and around its end. The visual centre is peculiar in that the 
grey matter is divided into two layers by a thin white layer 
visible to the naked eye as a thin white line in a section. 
This line is called the wtsual stria; and the visual area is 
sometimes called the striate area, 

The parieto-occipital sulcus also is a deep, constant cleft. 
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It extends from the calcarine sulcus upwards to the supero- 
medial margin about an inch and a half above the occipital 
pole ; and its upper end has been seen already on the supero- 


lateral surface. . 
In contrast with the supero-lateral surface, the medial 
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Fic. 184.—Medial aspect of Left Hemisphere showing portions 
of the Rhinencephalon and associated parts. 


surface is simple in the arrangement of its principal gyri, and 
they are easily identified They are :— 


The lingual gyrus _ The paraterminal gyrus 

The cuneus The gyrus rectus 

The precuneus , The medial frontal gyrus (including 
The gyrus cinguli and its isthmus | the paracentral lobule) 


The gyrus lingualis is the area below the calcarine and 
post-calcarine sulci. It separates them from the posterior 
part of the collateral sulcus, and forms part of the tentorial 
surface as well as of the medial surface. It contains a 
considerable part of the centre for sight. 
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The cuneus is the wedge enclosed by the post-calcarine 
and parieto-occipital sulci and the supero-medial margin. 
It also contains a part of the centre for sight. 

The precuneus is the quadrate area in front of the cuneus, 
and is bounded by the parieto-occipital sulcus, the supero- 
medial margin, the upturned part of the sulcus cinguli, and 
the suprasplenial sulcus. 

The gyrus cinguli is the long strip that separates the 
callosal sulcus from the ‘sulcus cinguli and the suprasplenial 
sulcus. Posteriorly, it is continuous with the zsthmus, which 
is the narrow band of cortex that separates the splenium 
from the calcarine sulcus and connects the gyrus cinguli with 
the hippocampal gyrus. 

The paraterminal gyrus is little more than half an inch 
long and is'very narrow. It lies along the edge of the lamina 
terminalis and the rostrum of the corpus callosum, and is 
marked off from the gyrus cinguli by a short, shallow 
furrow. 

The gyrus rectus, whose lower surface has been seen 
already on the orbital surface, is the horizontal strip im- 
mediately above the medial orbital margin; it may be very 
imperfectly marked off from the medial frontal gyrus. 

The medial frontal gyrus (marginal gyrus) is all the rest 
of the area between the sulcus cinguli and the margins of the 
hemisphere, and is both long and wide. 

Its posterior part—an inch or more in extent—is partly 
or wholly cut off by a branch of the sulcus cinguli, and is 
called the paracentral lobule. It receives this name because 
the central sulcus cuts it ; and it is continuous with the upper 
ends of the pre-central and post-central gyri. The motor 
and sensory areas for the lower part of the lower limb of the 
opposite side are in its upper part. 


The dissectors will now turn to the left hemisphere and 
examine the cingulum, and will then study the corpus 
callosum. 


Cingulum.—tThe cingulum is a thick bundle of long asso- 
clation fibres (Figs. 188, 200). Throughout its whole course 
it therefore gives off fibres to the adjacent grey matter and 
receives fibres from it. It runs most of its course in the sub- 
stance of the gyrus cinguli, on the surface of the corpus 
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callosum ; but, in its whole extent, it forms an almost complete 
circle (cingulum means a girdle). It begins at the anterior per- 
forated substance, enters the gyrus cinguli, and, in that gyrus, 
it arches round the genu and runs backwards on the trunk 
of the corpus callosum to the splenium ; it then passes through 
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Fic, 185.—Median Section of Brain. The Septum Lucidum has been 
removed. ‘The arrow passes through the Interventricular Foramen, and 
lies in the Hypothalamic Sulcus. 


the isthmus into the hippocampal gyrus, and runs onwards to 
the uncus (which adjoins the anterior perforated substance). 
Dissection.—Remove the cingulum, and trace the fibres of 


the upper surface of the left half of the corpus callosum laterally 
into the white centre of the hemisphere. 


The dissectors may expose the right half also of the corpus 
callosum in order to obtain a more complete view of it ; but, 
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iG, 186.—Lateral Radiograph of Head of man aged 24 (from a positive print) 
after injection of thorium dioxide (thorotrast) into the right internal carotid 
artery (Cerebral Arteniograph: Mr. Norman M, Dott. From Beesly and 
Johnston's Afanaal of Surgical Anatonry. ) 

The Internal Carotid Artery is seen in the upper part of the neck, in the 
carotid canal, and in the cavernous sinus, Note its division into Anterior 
and Middle Cerebral Arteries and the appearance of their branches. The 
Ophthalmic Artery also is seen leaving the internal carotid and ramifying in 
the orbit. 
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unless they have two specimens of brain at their disposal, or 
foresee an early opportunity of dissecting another brain, they 
should retain the right half intact as long as possible for 
purposes of revision. 


If they choose to dissect the right half now, they should not 
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Fic. 188.—Corpus Callosum exposed from above and the right half 
dissected to show the course taken by the fibres. 


slice off the upper part of the hemisphere, but tear it off piece- 
meal. That method gives them a better idea of the fibrous 
character of the white matter, and of the manner in which the 
fibres of the corpus callosum enter the gyri. 


Corpus CALLOSUM 


Only a partial view of the corpus callosum and its con- 
nexions can be obtained at the present stage. That can be 
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partly remedied if the student obtains the half of a brain (or 
a cast), which will enable him to see the corpus callosum in 
median section. Coronal sections of his own specimen will 
be made later. 

The corpus callosum is the chief commissure of the 
cerebrum. It is placed nearer the anterior than the posterior 
end of the brain, and it unites the medial surfaces of the two 
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Fic. 189.—Anterior end of Corpus Callosum and Longitudinal Striz as 
seen from below when the frontal lobes of the hemispheres are slightly 
separated from each other. (From Cruveilhier) 


cerebral hemispheres throughout very nearly a half of their 
antero-posterior length (Fig. 185). 

Relations.—-The corpus callosum roofs over the central part 
and anterior horn of each lateral ventricle, and its /ower surface 
is therefore coated with the ependyma of the ventricle. But 
in the median line, between the two ventricles, the septum 
lucidum is attached to it and connects it with the fornix. 

Its upper surface, which forms the floor of the middle part 
of the longitudinal fissure, is convex antero-posteriorly and 
concave from side to side. The anterior cerebral vessels lie 
between the arachnoid and pia mater which cover it. At its 
posterior end it is touched, in the median plane, by the falx 
cerebri; anteriorly, that fold of dura mater does not pass so 
deeply into the fissure. On each side of the fissure, the corpus 
callosum is covered by the gyrus cinguli. 
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The upper surface of the corpus callosum is coated with a layer of grey 
matter, called the zndustum griseum, which is so thin that the white fibres 
can be seen through it. At the bottom of the callosal sulcus, it is con- 
tinuous with the cortex of the hemisphere. Two pairs of delicate longi- 
tudinal bands of fibres called the /ateral and medial longitudinal strie are 
embedded in the indusium. The medial stria is the more strongly marked 
of the two, and lies close to the median plane. The lateral stria is under 
cover of the gyrus cinguli. These are vestigial structures that belong to 
the part of the brain concerned with the sense of smell. Posteriorly, they 
are continuous, round the splenium, with the splenial gyrus and the hippo- 
campus, both of which will be examined when the inferior horn of the 
lateral ventricle is opened. Anteriorly, they are connected (1) with 
the paraterminal gyrus and (2) with the temporal lobe near the uncus by 
means of a “‘ diagonal band ” which runs in a lateral direction across the 
posterior part of the anterior perforated substance (Fig. 189). 


Subdivisions and Connexions.—The main part of the 
corpus callosum is called the ¢vum, and is thinner than the 
two extremities (Fig 185). The posterior end, which is full 
and rounded, lies over the mid-brain, and extends backwards 
as far as the highest point of the cerebellum It is called the 
splenium. ‘The anterior end is folded downwards and back- 
wards, and is termed the gezu. Its recurved, lower portion 
rapidly thins as it passes backwards, and is called the 
rostrum. The fine, terminal edge of the rostrum is attached 
by neuroglia to the lamina terminalis on the front of the 
anterior commissure (Fig 185). 

The fibres of the corpus callosum, as they enter the white 
centre of the hemisphere, radiate towards the various parts 
of the cortex. The fibres of the genu sweep forwards in a 
series of curves towards the frontal pole. The arch formed by 
the genu and these curving bundles on the two sides is called 
the forceps minor. The splenium breaks into curving bundles 
that pass into the precuneus, the cuneus and the lingual 
gyrus. Of these bundles, the one which is found and traced 
most easily in an ordinary dissection is that which passes into 
the cuneus. The splenium and the right and left cuneal 
bundles form a wide arch called the forceps major. As the 
fibres of the main part of the trunk pass into the white centre 
they zz¢ersec¢ the fibres of the corona radiata ; but some fibres 
of the posterior part of the trunk and of the splenium pass into 
the white centre as a non-intersecting sheet called the tapetum. 
The tapetum spreads out into a thin layer to form the roof 
and lateral wall of the posterior horn of the lateral ventricle 


and the lateral wall of the inferior horn (Fig. 188). 
111—28 b 
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LATERAL VENTRICLE 


The left lateral ventricle should now be opened up. 
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FIG, 190.—Dissection to show Lateral Ventricles. |: 


Dissection.—Make a sagittal incision through the corpus cal- 
losum, about a quarter of an inch or less to the left of the median 
plane, and cross-cuts near the genu and the splenium. Turn the 
flap aside, and then remove it. If the dissectors have exposed both 
halves of the corpus callosum, they may do this on both sides. 

The central part and the anterior horn of the ventricle are 
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now exposed. To open the posterior horn, carry the knife back- 
wards through the white matter which forms the roof of the 
left horn, and remove a sufficient amount of the roof to give a 
complete view of its interior. Greater difficulty will be experienced 
in opening up the inferior horn. Place the point of the knife 
in the upper part of the horn, where it joins the central part 
of the ventricle, and carry the blade forwards and downwards, 
through the lateral part of the temporal lobe, towards the 
temporal pole, following the course of the cavity, which corre- 
sponds, very nearly, with the course of the superior temporal 
sulcus. The lateral wall of the inferior horn is thus incised, 
and a sufficient amount of the lateral part of the temporal lobe 
must be removed to give a view of the cavity, but the surface 
of the insula should be preserved from injury. 
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When the dissection is completed, the dissectors will note 
that in certain places the walls of the ventricle are in apposition 
with each other, but in others the walls are separated by 
spaces of varying capacity filled with cerebro-spinal fluid. 

The lateral ventricle communicates with the third ventricle 
through the zx¢terventricular foramen (Figs. 185,193). That 
aperture separates the anterior end of the thalamus from the 
anterior column of the fornix. It may be a round opening 
of some size or a mere slit. To find it, note the rough 
fringe of vascular pia mater which lies on the floor of the 
ventricle, and follow it forwards into the foramen. 

The shape of the lateral ventricle is very irregular, but it 
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is readily understood when a cast of the cavity, or a radio- 
graph of a cast 7m sifu is examined (Figs. 191, 195). The 
size and shape of the ventricle can be demonstrated also in 
the living head by radiography, after the injection of oxygen 
to replace an equivalent amount of cerebro-spinal fluid (Fig. 
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F1G. 192.—Dissection to show the Posterior and Inferior Horns of 
Lateral Ventricle of the left side. 
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194. See also Fig. 187). A cerebral tumour may be diagnosed 
and its exact position recognised by alterations in the size and 
shape of the ventricle ascertained in this way. 

The divisions of the ventricle are a central part and 
three horns, viz., an anterior, a posterior, and an inferior. 
The anterior horn is the part in front of the interventricular 
foramen. The cexfral part extends from the interventricu- 
lar foramen to the splenium of the corpus callosum, where 
it is continuous with the posterior and inferior horns, 
which diverge from each other. The posterior horn curves 
backwards and medially into the occipital lobe. It is very 
variable in its length and capacity. The énferior horn de- 
scends, with a bold sweep, round the posterior end of the 
thalamus, and then extends downwards and forwards to the 
uncus (Figs. 192, 198). 

The floor of the central part of the ventricle is fully 
exposed, and the following parts should be identified at 
once :—(1) A vascular fringe called the chorotd plexus of the 
lateral ventricle extends backwards and laterally from the 
interventricular foramen, and disappears into the inferior horn. 
(2) The upper surface of the Jody of the forntx—white and 
shining—is seen medial to the choroid plexus. Posteriorly, 
each half of the fornix becomes a flattened band called the 
posterior column of the fornix, which accompanies the 
choroid plexus into the inferior horn; and, anteriorly, each 
half becomes a rounded pillar called the anterior column. 
(3) Lateral to the choroid plexus, a part of the upper surface 
of the thalamus is seen. (4) A slender, white strand, called 
the stria semictrcularis, runs along the lateral margin of the 
thalamus from the column of the fornix, and bends down- 
wards into the roof of the inferior horn; a slender vein, 
called the ¢halamo-striate vein, runs forwards alongside the 
stria. (5) Lateral to the stria, there is the convex, upper 
surface of the body of the caudate nucleus. 

Note also the septum lucidum, which connects the trunk 
and genu of the corpus callosum with the fornix, and forms 
the medial wall of the central part and anterior horn of the 
ventricle. 

The anterior horn of the lateral ventricle extends forwards, 
laterally and downwards in the frontal lobe. When seen in 
coronal section it presents a triangular outline. The floor 
is narrow and is formed by the rostrum of the corpus callosum. 
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The voof is the under surface of the trunk of the corpus cal- 
losum. The medial wall is the anterior part of the septum 


lucidum ; it 1s vertical, and separates the anterior horns of 
the opposite sides from each other. The /ateval wall is the 


head of the caudate nucleus ; it is a sloping wall, and also 
bulges into the horn (Fig. 193). 
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FG. 193.—Coronal Section through Cerebrum behind the Genu of 
Corpus Callosum. Seen from in front. 


1 
1 
Anterior column of fornix 


The central part of the ventricle also is oofed by the trunk 
of the corpus callosum. On the medial side, it is bounded by 
the posterior part of the septum lucidum, and more posteriorly 
by the attachment of the fornix to the under surface of the 


corpus callosum behind the septum. On the J/ateral side, 
it is closed by the meeting of the roof and the floor of the 
cavity. 
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Fic, 195.—Radiograph of half of a Head (from positive print), The sulet 
und cavities shown were made visible by metal filaments or metal 
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In the floor, there are several important objects to which 
reference has been made previously. Latero-medially, and, 
at the same time, to some extent from before backwards, 
they are :—(1) the body of the caudate nucleus ; (2) the stria 
semicircularis and the thalamo-striate vein ; (3) a portion of 
the upper surface of the thalamus; (4) the choroid plexus ; 
(5) the upper surface of one half of the fornix (Fig. 190). 

The body of the caudate nucleus lies in the lateral part of 
-the floor, and narrows rapidly as it passes backwards. 

The ¢halamo-striate vein (vena terminalis) is seen through 
the ependyma. It ends in the internal cerebral vein at the 
interventricular foramen. The stvia semicircularis (stria 
terminalis) is a slender white band which joins the anterior 
column of the fornix ; its fibres ultimately reach the anterior 
perforated substance. 

Only a narrow strip of the upper surface of the thalamus 
appears in the floor of the ventricle. The rest of the upper 
surface is hidden under the choroid plexus and the 
fornix. 

The choroid plexus of the lateral ventricle is a convoluted 
plexus of small blood-vessels enclosed in the margin of a 
triangular fold of the pia mater called the tela chorioidea 
of the third ventricle. It appears as a rich vascular fringe 
from under cover of the edge of the fornix. It lies on the 
upper surface of the thalamus, from which it can be lifted 
up, for it is invested with a covering of ependyma below as 
well as above. It is continuous anteriorly, through the inter- 
ventricular foramen, with the corresponding choroid plexus 
of the opposite side ; posteriorly, it is carried into the inferior 
horn of the ventricle. 

The posterior horn is the diverticulum of the ventricle 
which begins at the splenium and curves backwards into the 
occipital lobe, tapering to a point. 

Its roof and lateral wall are formed by the tapetum of 
the corpus callosum (see p. 439). On the énfero-medial wall, 
two elongated, curved elevations may be seen. The upper 
of the two is termed the duld of the posterior horn, and 
is produced by the forceps major. The lower elevation is 
known as the ca/car avts, It varies greatly in size, and is 
caused by an infolding of the ventricular wall which corre- 
sponds with the calcarine sulcus. 

The inferior horn is the direct continuation of the main 
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ventricular cavity into the temporal lobe—the posterior horn 
being merely a diverticulum from the main cavity. 

At first directed backwards and laterally, the inferior horn 
suddenly sinks downwards, behind the thalamus, into the 
temporal lobe, in which it takes a curved course, forwards 
and medially, to end in the uncus. In the angle between the 
diverging inferior and posterior horns the cavity of the ventricle 
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FiG. 196.—Coronal Section through Posterior Horns of Lateral Ventricles. 


exhibits a triangular expansion of varying capacity. It is 
called the collateral trigone. 

The J/ateral wall of the inferior horn is formed by the 
tapetum of the corpus callosum. 

The anterior part of the roof is formed by a collection of 
grey matter, called the amygdaloid nucleus, which bulges 
slightly into the horn. The rest of the roof is formed of the 
stria semictrcularts and the fatl of the caudate nucleus. The 
tail of the nucleus begins at the posterior end of the floor of 
the central part of the ventricle, curves downwards into the 
inferior horn, and extends forwards in its roof to end by 
joining the amygdaloid nucleus. It is a very thin, but fairly 
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wide, grey band; the stria semicircularis runs along its 
medial side, and also joins the amygdaloid nucleus. 

The floor is formed, from the medial to the lateral side, by 
the fimbria, the hippocampus and the collateral eminence. A 
great part of the floor is, at present, concealed under the 
choroid plexus of the inferior horn, which must be turned 
aside. 

The hippocampus is so named from a fancied resemblance 
to the peculiar little fish known as the hippocampus or sea- 
horse. It is a pro- 
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nerve-fibres associated 
with them—the fibres forming a white layer on its surface 
called the alveus. 

The fimbria is a narrow but very distinct band of white 
matter which runs along the medial border of the hippo- 
campus. Laterally, it is continuous with the alveus, but its 
medial margin is a sharp, free edge. Anteriorly, it ends 
in the tip of the recurved part of the uncus; posteriorly, 
it is continuous with the posterior column of the fornix. It is 
composed of fibres that arise in the hippocampus; these 
fibres first form the alveus and then enter the fimbria to reach 
the fornix. 

The collateral eminence is a longitudinal elevation im- 
mediately lateral to the hippocampus. It is produced by the 
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collateral sulcus, and is very variable—even absent if the 
inferior horn is narrow. 

Choroid Fissure.—The choroid fissure of the cerebrum 
is the long, curved slit that separates (1) the fornix from the 
thalamus, and (2) the fimbria from the stria semicircularis in 
the roof of the inferior horn. Along that cleft, nervous matter 
failed to develop in the wall of the ventricle, and the wall 
consists therefore of ependyma only. The choroid plexus, 
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Fic. 198.—Dissection to show Posterior and 


fused with the ¢vans- 
verse fissure, which 
is the horizontal 
cleft below the 
splenium through 


which the layers of 
the tela chorioidea 
are continuous with the pia mater on the exterior of the brain. 

The dentate gyrus is intimately related to the hippo- 
campus and the fimbria, but a further dissection is necessary 
for its exposure; and when that dissection is made, the 
floor of the inferior horn will be examined much more satis- 
factorily than it can be at the present stage. 


Inferior Horns of Right Lateral Ventricle. 


Dissection.—Cut through the left forceps major near the 
splenium and through the fimbria where it passes into the 
posterior column of the fornix. Then, carry the knife forwards 
from the anterior extremity of the inferior horn, above the level 
of the uncus, through the temporal pole. The left temporal and 
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occipital lobes can then be separated from the remainder of the 
brain, along the line of the lower part of the choroid fissure. 
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FiG. 199.—Coronal Section through Cerebrum, Mid-Brain, and Pons in the 


plane of the Geniculate Bodies, It shows the relation of the choroid 
plexuses to the ventricles. 


Turn the larger part of the cerebrum upside down, and 
examine the roof of the inferior horn. Trace the caudate 
nucleus and the stria semicircularis from the floor of the 
central part of the ventricle into the roof of the inferior horn 


and forwards to the bulge made by the amygdaloid nucleus 
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at the anterior end of the roof (if it has not been removed with 
the smaller part of the brain). Note how close the optic tract 
is to the stria semicircularis. Fit the smaller part on to the 
larger part to obtain a better idea of the lower part of the 
choroid fissure. : 

Now, inspect the floor of the inferior horn again. Note 
the presence or absence of the collateral eminence ; examine 
the hippocampus again; trace the fimbria forwards to its 
termination in the tip of the medial part of the uncus, and 
then lift the edge of the fimbria in order to expose as much as 
possible of the dentate gyrus, whose medial margin lies under 
the edge of the fimbria and is easily recognised because it is 
divided by a number of notches into a row of blunt ‘‘ teeth.” 


Dentate Gyrus.—This is a thin, narrow ribbon of grey matter 
largely enclosed within the hippocampus, but its medial part lies between 
the fimbria and the upper surface of the hippocampal gyrus, and sometimes 
its medial edge, which is free, juts out beyond the edge of the fimbria. Its 
upper surface is scored by numerous parallel grooves, and its medial edge 
is notched. Posteriorly, it is continued into the splental gyrus (fasciola 
cinerea), which is a narrow band of grey matter that curves upwards 
from the dentate gyrus round the lateral part of the splenium to become 
continuous with the indusium. Anteriorly, the dentate gyrus runs into 
the cleft of the uncus. It emerges from the cleft in the form of a delicate 
band called the Zaz? of the dentate gyrus, which curves medially and up- 
wards over the recurved part of the uncus, and fades away. 

Rhinencephalon.—The hippocampus (with the dentate gyrus) is 
associated with the uncus, which receives impressions from the olfactory 
bulb and tract. These parts of the hemisphere, together with their 
vestigial continuations on the surface of the corpus callosum and certain 
other parts, have been named the rkinencephalon (Fig. 184). The 
hippocampus is connected through the alveus and fimbria and fornix (a) 
directly with the hippocampus of the other side, and (6) indirectly with 
the thalamus and the brain-stem through the mamillary body and the 
mamillo-thalamic and mamillo-tegmental tracts (p. 452). 


The dissectors will now turn to the larger part of the 
brain to study the septum lucidum and the fornix. 
Dissection.—Pare away the median part of the corpus 


callosum in order to expose the left side of the septum lucidum 
and left half of the fornix more fully. 


»» SEPTUM LUCIDUM—FORNIX—TELA CHORIOIDEA 


Septum Lucidum.—tThis is a thin, vertical partition that 
intervenes between the anterior horns and central portions 
of the two lateral ventricles (Figs. 190, 200). It occupies the 
interval between the corpus callosum and the fornix, and is 
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attached to them. It varies considerably in depth and also 
in length ; it may extend almost to the splenium (Fig. 200) 
or it may fall considerably short of it. It is divided into a 
pair of thin lamine partially separated by a median cleft 
called its cavity (Figs. 192, 201). 


Dissection.—lI{ the dissectors have opened only the left 
ventricle, they should remove the left lamina of the septum 
lucidum, detaching it from both fornix and corpus callosum. If 
they have opened both ventricles, they should carefully remove 
the median strip of the corpus callosum, which is still in place, 
and should snip off the upper part of the septum lucidum. But 
the forceps minor and major should be preserved. 
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FiG. 200.—Dissection showing Relations of Fornix, 


Fornix.—The fornix is an arched structure, composed of 
longitudinal and transverse fibres. Its main part or body 
ends in a pair of columns both anteriorly and posteriorly. 

The body of the fornix is triangular in shape. Anteriorly, 
it is narrow, and its two halves separate to form the pair 
of anterior columns. Posteriorly, it broadens out, becomes 
flattened, and its two halves separate to become the two 
posterior columns (Fig. 198). The posterior part of the upper 
surface of the body is adherent to the lower surface of the 
trunk of the corpus callosum, near the splenium. The re- 
maining part has a median attachment to the lamine of the 
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septum lucidum ; on each side of that, it lies in the floor of 
the central] part of the lateral ventricle, and is clothed with 
ependyma. Each lateral margin is a sharp edge from under 
which the choroid plexus bulges into the lateral ventricle. 
The lower surface of the body of the fornix rests upon the 
tela chorioidea, which separates it from the two thalami and 
the ependymal roof of the third ventricle (Figs. 203, 212). 

The anterior columns are a pair of rounded strands which 
emerge from the anterior end of the body of the fornix, and 
then, diverging slightly, pass downwards in front of the inter- 
ventricular foramina and behind the anterior commissure. 
Each then sinks into the grey matter on the side wall of the 
third ventricle, and ends at the base of the brain in the 
mamillary body (Figs. 200, 204). 


When the mamillary body is dissected, it has the appearance of being 
a twisted loop of the corresponding column of the fornix, in which the 
fibres turn upon themselves, and are then continued upwards and back- 
wards into the anterior nucleus of the thalamus. The appearance, 
however, is deceptive. In the interior of the mamillary body there is a 
nucleus of grey matter. In that nucleus the fibres of the column end ; 
while the other fibres, which seem to be continuous with the fornix fibres, 
take origin within the nucleus. The strand, thus formed, is called the 
mamillo-thalamic tract (Fig. 200). 

The connexions which have just been described cannot be made out 
at present, but at a later period (p. 461) the dissector will experience 
little difficulty in tracing a column of the fornix to the corresponding 
mamillary body, and in displaying the connexion of that body with the 
mamillo-thalamic tract. 

A smaller bundle of fibres connects the mamillary body with the brain- 
stem. From the mamillary body it passes backwards through the 
posterior perforated substance and then downwards in the tegmentum 
of the mid-brain ; it is named the mamillo-tegmental tract. 


The posterior columns are a pair of flattened bands 
which begin at the posterior part of the body of the fornix. 
At first they are adherent to the under surface of the corpus 
callosum but soon they diverge from each other, and each 
sweeps downwards, round the posterior end of the thalamus 
and enters the inferior horn of the ventricle. There, each 
column comes into relation with the hippocampus, and is 
continuous with the fimbria and the alveus (Fig. 198). 

All the fibres of the body do not pass into the posterior 
column. The upper medial fibres of each half of the body 
of the fornix form a small bundle which joins the splenium 
(Fig. 192), and then runs backwards with the bulb of the 
posterior horn, under cover of the ependyma, to reach the 
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occipital lobe. The fornix belongs to the olfactory nervous 
apparatus ; and this bundle may be a link between olfactory 
and visual centres. 

Hippocampal Commissure.—The transverse fibres of the 
fornix cross the lower surface of the body and the anterior 
part of the interval between the posterior columns as they 
diverge from each other. In the latter place they may be 
adherent to the corpus callosum. On each side, they are 
continued into the posterior column, and so are prolonged 
into the fimbria and the alveus. They constitute a com- 
missure from one hippocampus to the other. 


Dissection.—Dissectors who have exposed only the left half 
of the fornix will split the fornix carefully along the median plane 
and will cut the beginning of the left anterior column, and then 
remove the half of the body of the fornix in order to expose the 
left half of the tela chorioidea. 

If they have opened both lateral ventricles, they will cut 
across the anterior end of the body and the origin of the right 
posterior column, and, lifting off the body of the fornix, will 
expose the whole of the tela. 


Tela Chorioidea.— The tela chorioidea of the third 
ventricle consists of two layers of pia mater which form a fold 
of triangular outline (Fig. 201). It separates the body of the 
fornix from the roof of the third ventricle and the two thalami. 
Between the two layers there are blood-vessels and some sub- 
arachnoid tissue. The apex of the fold lies below the anterior 
end of the body of the fornix, between the interventricular 
foramina. The base is below the splenium of the corpus 
callosum ; there, its upper layer becomes continuous with 
the pia mater on the corpus callosum, and the lower layer 
becomes continuous with the pia mater on the back of the 
mid-brain (Fig. 166). 

Each margin of the tela contains the choroid plexus 
of the central part of the corresponding lateral ventricle. 
The plexus bulges into the ventricular cavity from under 
cover of the free edge of the fornix. Posteriorly, it 1s con- 
tinuous with the part of the choroid plexus which lies in the 
inferior horn of the ventricle ; anteriorly, it narrows greatly, 
and becomes continuous, across the median plane, with the 
corresponding plexus of the opposite side. From that median 
junction, a pair of much smaller choroid plexuses run back- 
wards in the tela, bulging its lower layer downwards into the 
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third ventricle; they are the choroid plexuses of the third 


ventricle (Fig. 203). 


Internal and Great Cerebral Veins.—The most conspicuous 
blood-vessels in the tela are a pair of suternal cerebral veins 
and a median vein called the great cerebral vein. Each 
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Third Ventricle and the parts in its vicinity. 
The fornix has been divided and thrown back- 
wards, 


internal cerebral 
vein is formed 
at the apex of 
the tela by the 
union of _ the 
thalamo - striate 
vein with a vein 
that issues from 
the choroid plex- 
us. It runs back- 
wards close to 
the median plane, 
and, at a varying 
point, it unites 
with its fellow 
to form the 
great cerebral 
vein. That vein 
runs backwards, 
escapes from 
between the 
layers of the tela 
at its base, curves 
upwards behind 
the splenium, 
and joins the 


inferior sagittal sinus to form the straight sinus (Fig. 34). 


The next step in the dissection is the exposure of the 
thalamus and the third ventricle. Begin by removing the tela. 


Dissection.—If only one half of the body of the fornix was 


removed, divide the thalamo-striate vein 


where it joins the 


internal cerebral vein, split the tela along the median plane, and 
pull the left half of it backwards. If the whole fornix was 
removed, divide both thalamo-striate veins and pull the whole 


tela backwards. 


In either case, exercise care as the base of the tela is approached, 
for the pineal body is wrapped in a fold of its lower layer and is 


liable to be torn off. 
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The pineal body is a small conical body which lies between 
the posterior parts of the two thalami. Disengage it from the 
lower layer of the tela, dividing the splenium, if necessary, in 
order to obtain better access. 

The removal of the half of the tela exposes the whole of the 
upper surface of the thalamus, and gives a partial view of the 
cavity of the third ventricle, for the ependymal roof of the ventricle 
is adherent to the tela and is torn away with it. 

To expose the medial surface of the thalamus and obtain a 
better view of the boundaries of the third ventricle, separate the 
remains of the left hemisphere from the right. First, bisect the 
pineal body and a slender transverse band, called the posterior 
commissure, which lies below the anterior part of the pineal 
body. Next, pass the knife down into the third ventricle and 
divide the connexion between the two thalami. Then, turn to 
the lower surface. Enter the knife between the mamillary 
bodies and carry it forwards, bisecting the tuber cinereum, optic 
chiasma, lamina terminals, anterior commissure and the ros- 
trum of the corpus callosum. Then, carry the knife accurately 
in the median plane through the posterior perforated substance 
and the upper half of the mid-brain. Now, turn to the upper 
surface again, and bisect the genu and the splenium. The two 
halves of the cerebrum are then separate. 


THALAMI AND THIRD VENTRICLE 


Thalamus.—The thalamus is a large mass of grey matter 
which lies obliquely acros$ the path of the cerebral peduncle 
as it ascends into the hemisphere. It is a great sensory centre 
and relay-station. Sensory fibres which ascend through the 
brain-stem bring sensory impressions to it from the opposite 
half of the body. The coarser impressions are consciously 
perceived in the thalamus; but the finer impressions are 
relayed in it, and transmitted to the cerebral cortex. These 
impressions are carried by fibres that arise in the thalamus, 
enter the internal capsule and pass thence in the corona 
radiata to the sensory centre in the cortex—that is, the post- 
central gyrus and the paracentral lobule. 

In their anterior two-thirds, the two thalami lie close 
together, but are separated by the median cleft called the 
third ventricle ; the posterior thirds are farther apart and the 
corpora quadrigemina lie between them, but on a lower plane 
(Fig. 202). 

Each thalamus has two ends—anterior and posterior—and 
four surfaces. The inferior and lateral surfaces are in apposi- 
tion with, and, indeed, directly connected with adjacent parts. 
The superior and medial surfaces are free. 

‘The anterior end, small and rounded, 1s postero-lateral to 
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the anterior column of the fornix, and forms the posterior 
boundary of the interventricular foramen. 

The posterior end is called the pulvinar. It is wide, and 
it is prominent, especially medially. It projects backwards, 
overhanging the mid-brain, and has therefore a free lower 
surface as well as an upper. 

The supertor surface of the thalamus is whitish, owing to 
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FIG. 202.—Thalami and Third Ventricle as seen from above. 


a superficial coating of white matter. It is divided into 
lateral and medial parts by a faint, oblique groove which 
corresponds to the edge of the fornix. The medial part 
includes the whole posterior end. It is related to the tela 
chorioidea, and to the fornix above the tela: The lateral 
part includes the anterior end. It is free in the floor of the 
lateral ventricle, and is covered therefore with ependyma ; 
and it is overlapped by the choroid plexus. The lateral 
margin of the upper surface is separated from the body of 
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the caudate nucleus by the groove that contains the thalamo- 
striate vein and the stria semicircularis. The medial margin, 
in its anterior half or two-thirds is marked by a sharp ridge 
of the ependyma of the third ventricle raised up by a slender 
bundle of fibres called the s¢vza habenularis. 

The medzal surface in its posterior part is narrow, over- 
hangs the superior corpus quadrigeminum, and recedes from 
its fellow of the opposite side. In its anterior half or two- 
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FiG. 203.—Coronal Section showing Relations of Thalamus and Lateral 
and Third Ventricles. (Part of Fig. 213 enlarged) 


thirds, it forms a great part of the side wall of the third 
ventricle, is covered with ependyma, is close to its fellow and 
connected with it by a band of grey matter called the znzer- 
thalamic connexus. Inferiorly, it is marked off from the 
region called the hypothalamus by a shallow groove. The 
groove is called the Aypothalamic sulcus, and extends from 
the interventricular foramen to the upper end of the aqueduct 
of the mid-brain (Fig. 204). 

The lateral surface is quite hidden, for it is closely applied 
to the internal capsule (Figs. 208, 213). 

The anterior and larger part of the zzfertor surface also is 
concealed, and rests upon the parts included under the name 
hypothalamus or subthalamic region, which is largely the 
upward continuation of the tegmentum of the mid-brain. 
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But the posterior part of the inferior surface is free. Turn the 
specimen upside down, and identify this part. It is the lower 
surface of the pulvinar. Inspect it carefully to find the lateral 
geniculate body, which is the principal Jower centre for sight. 
It is an ill-defined swelling on the lateral part of the lower 
surface of the pulvinar, and the lateral margin of the optic 
tract can be traced into it. 

Identify the medial geniculate body at the same time. It 
is the principal lower centre for hearing ; and it 1s more con- 
spicuous than the lateral body. It is a small, well-defined oval 
eminence situated about half an inch medial to the lateral 
body, and lies at the upper end of the lateral groove of the 
mid-brain under shelter of the pulvinar ; the medial margin 
of the optic tract can be traced into it. 

Developmentally, the geniculate bodies are parts of the 
thalamus, and are specialised for the reception of visual and 
auditory sensations. See <*33. 

Anterior and Posterior Commissures and Pineal 
Body.—The anterior commissure is a round bundle that 
crosses the median plane immediately in front of the anterior 
columns of the fornix. It will be traced afterwards to the 
temporal lobe, in which most of its fibres end. 

The postertor commissure is a slender but conspicuous 
band that crosses the median plane immediately behind the 
upper end of the aqueduct and below the pineal body. 

The pineal body is a small gland-like structure, shaped like 
a fir-cone but no larger than a cherry-stone, placed between 
the posterior parts of the two thalami. It lies in the groove 
between the two superior corpora quadrigemina of the mid- 
brain enclosed in pia mater derived from the lower layer of 
the tela chorioidea. The pineal body is of doubtful function ; 
in middle age it often becomes calcified (Fig. 194). 

The base of the pineal body is directed forwards and is attached by 
means of a hollow stalk. The stalk is divided into an upper and a lower 

art by a continuation into it of a pointed recess of the third ventricle. 

he lower part is folded downwards round the front of the posterior 
commissure to become continuous with the grey matter around the 
aqueduct. The upper part divides into right and left halves; each half 
is called the Aabenula, and becomes continuous with the ependymal ridge 
that overlies the stria habenularis. (Derived from 4abene=reins.) 

Trigonum Habenule.—The trigonum habenule is a small 
triangular depression bounded by the stalk of the pineal body, the pul- 
vinar and the superior corpus quadrigeminum. Its floor is slightly elevated 


by a collection of grey matter called the habenular nucleus. A small 
bundle of fibres called the fasciculus retroflexus arises in the nucleus and 
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descends through the tegmentum to end in the interpeduncular nucleus, 
which is a small, median collection of cells placed in the posterior 
perforated substance. 

The habenular stria (stria medullaris) is the slender bundle that lies 
in the ependymal ridge on the medial margin of the thalamus. Traced 
forwards, its fibres join the anterior column of the fornix, and most of 
them descend to the anterior perforated substance. Traced backwards, 
some of them end in the habenular nucleus of their own side ; others cross 
in the upper part of the pineal stalk and end in the opposite habenular 
nucleus. These crossing fibres form what is called the habenular 
commissure. 


Third Ventricle.—This is the name given to the cleft 
“between the two thalami. It extends from the pineal body 
to the anterior commissure and lamina terminalis, and is 
much deeper anteriorly than posteriorly ; and a little in front 
of its middle, the cavity is crossed by the interthalamic 
connexus. 

Its posterior wall is formed by the base of the pineal body 
and the posterior commissure. Below the commissure, there 
is the opening of the aqueduct, by which the third ventricle 
communicates with the fourth. 

The floor is formed, posteriorly, by the two tegmenta of the 
mid-brain as they separate from each other to enter the two 
halves of the cerebrum, and, farther forward, by the parts 
already studied in the interpeduncular fossa—viz., the posterior 
perforated substance, the mamillary bodies and the tuber 
cinereum, and by the optic chiasma, which lies at the junction 
of the floor and the anterior wall. 

Antertorly, it is bounded by the lamina terminalis, the 
anterior commissure, and the anterior columns of the 
fornix. 

The roof is formed of the ependyma which stretches from 
the medial margin of one thalamus to that of the other. It is 
applied to the lower surface of the tela chorioidea, and is 
bulged into the ventricle by the pair of choroid plexuses of 
the third ventricle. In the removal of the tela, the ependymal 
roof was torn away. 

Each side wall is formed by the medial surface of the 
thalamus and hypothalamus. At the anterior and upper 
part of the side wall, the ¢aterventricular foramen is seen 
leading into the lateral ventricle ; through it, the ependyma 
and cavities of the ventricles are continuous. 


The interventricular foramen is bounded anteriorly by the anterior 
column of the fornix. At the lower margin of the foramen, the column 
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turns Jaterally, sinks into the hypothalamus, and descends in it to reach 
the mamillary body. The thalamus forms the upper part of the side wall 
of the ventricle. The lower and anterior parts are formed by the hypo- 
thalamus, which includes the continuation of the tegmentum upwards 
to join the thalamus, the grey matter around the anterior column of the 
fornix, and the wall of the cavity of the tuber cinereum. An indication 
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FIG. 204.—Sagittal Section of Corpus Callosum, and lower part of Brain 
(part of Fic. 161, p. 381). The septum lucidum has been removed and 
the cavity of the right lateral ventricle is thus exposed. 


of the double nature of the side wall is given by the shallow groove, 
called the hypothalamic sulcus, which runs along it from the inter- 
ventricular foramen to the aqueduct. 

Recesses of Third Ventricle.—The outline of the third ventricle is 
very irregular (Figs. 191, 204). It presents several diverticula or recesses. 
In the anterior part of the floor, a deep funnel-shaped recess, called the 
infundibular recess, leads down, through the tuber cinereum, into the 
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infundibulum of the hypophysis. The optic recess separates the lower 
part of the lamina terminalis from the front of the optic chiasma. The 
triangular recess is the little space above the anterior commissure, between 
the anterior columns of the fornix. The p:zeal recess burrows into the base 
of the pineal body. The suprapineal recess is larger (Figs. 191,195). It is 
an ependymal pouch that extends backwards above the pineal body; it is 
enveloped in the lower layer of the tela chorioidea, and is therefore torn away. 

Mamillo-Thalamic Tract.—The dissectors should turn back to 
p. 452 and read the paragraphs on the mamillary body and mamillo- 
thalamic tract, and then make the following dissection on the right 
hemisphere. 


Dissection.—Make two parallel cuts through the ependyma 
from the margins of the anterior column of the fornix to the 
margins of the mamillary body. Remove the ependyma and 
the grey matter between these cuts, beginning at the column of the 
fornix. Remove the superficial coating of the mamillary body, 
and note the figure-of-eight bend which the fibres of the column 
seem to make in it. Find the beginning of the mamillo-thalamic 
tract at the medial and posterior part of the mamillary body. 
Follow it upwards into the thalamus—cutting the ependyma 
with the knife, and removing the grey matter with the forceps. 
But do not follow it farther than the hypothalamic sulcus, else 
the thalamus, which is to be studied later in horizontal section, 
will be damaged. 


The further study of the cerebral hemispheres should be 
postponed until the mid-brain has been examined. 


Dissection.—Remove the membranes from the upper 
surface of the cerebellum. Pull back its anterior parts to 
expose :—(1) the inferior corpora quadrigemina ; (2) the superior 
peduncles of the cerebellum (p. 379); (3) a thin, tongue-like 
process of the cerebellum, called the lingula, that lies between 
the two peduncles ; (4) the superior medullary velum—largely 
covered by the lingula ; (5) the trochlear nerves (p. 379). 

Having identified those structures, remove the remains of the 
membranes from the lower half of the mid-brain—taking great 
care not to pluck away the trochlear nerves. 

The upper part of the mid-brain was bisected when the third 
ventricle was exposed. Clean the remains of the membranes 
from the surfaces of its two halves. 

Assemble the parts into which the brain has been divided. 
Place them together so that the parts of the mid-brain fit each 
other, and fix them with pins till the surface of the mid-brain as 
a whole has been studied. 


5i7 - 
MID-BRAIN 


The mid-brain or mesencephalon is the short, thick stalk 
which occupies the notch of the tentorium cerebelli, and 
connects the cerebrum with the parts in the posterior cranial 
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fossa. It is about an inch long and rather more than an inch 
in width. It is tunnelled from end to end by a narrow channel, 
called the agueduct, which connects the third ventricle with 
the fourth. The aqueduct is much nearer the back of the 
mid-brain than the front, and is surrounded by a thick tube 
of grey matter. The portion of the mid-brain behind the 
plane of that grey tube is called the ¢ectum. The part in front 
of that plane is very much larger, and its two halves, which 
are partly separated from each other, are called the cerebral 
peduncles. In the undissected brain, the tectum is completely 
hidden from view by the splenium of the corpus callosum, 
which projects backwards over it, and also by the superim- 
posed cerebral hemispheres. The peduncles, however, can 
be seen, to some extent, at the base of the brain, where they 
bound the posterior part of the interpeduncular fossa. 

Tectum (Lamina Quadrigemina).—The tectum is directly 
continuous, in front, with the cerebral peduncles. Its posterior 
surface is raised into four eminences called the corpora 
gquadrigemina—a superior pair and an infertor pair. 

* Corpora Quadrigemina.—Each corpus quadrigeminum is 
composed, for the most part, of grey matter, but it has a 
superficial coating of white matter. 

A pair of large, round bundles of fibres called the superior 
cerebellar peduncles have already been seen emerging from 
the cerebellar hemispheres, approaching each other and sink- 
ing into the mid-brain under the inferior corpora (p. 379) ; it 
has been noted also that the peduncles are connected with each 
other by a thin white lamina called the superior medullary 
velum. Note now that the four corpora quadrigemina are 
separated from one another by a cruciform groove and that, 
from the lower end of the median part of the groove, a short 
and narrow but well-defined ridge runs down to end on the 
superior medullary velum. That white band or ridge is called 
the frenulum veli ; and the trochlear nerves emerge through 
the velum at the sides of it. The upper part of the median 
groove is occupied by the pineal body. 

The inferior pair of corpora quadrigemina are reflex 
centres for hearing. The superior pair are reflex centres for 
sight, and they are connected with the spinal cord by two 
important pairs of strands of fibres called the secto-spinal 
and spino-tectal tracts. 

The transverse groove that separates the two pairs of 
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corpora extends on to the sides of the mid-brain, where it 
separates ridges called the brachia quadrigemina. 

Brachia Quadrigemina—The infertor brachium quadrt- 
geminum is a fairly well defined ridge composed of a bundle 
of fibres that extends from the inferior corpus quadrigeminum 
to the medial geniculate body, which is the lower centre for 
hearing (p. 458). The brachium was cut across when the 
mid-brain was first divided. The superior brachitum quadrt- 
geminum is longer but more difficult to trace. It connects 
the superior corpus quadrigeminum with the lateral geniculate 
body, which is the lower centre for sight. To reach the lateral 
body, it passes above the medial geniculate body, and is 
hidden in the groove between that body and the pulvinar. 

By means of the brachia and the geniculate bodies, the 
corpora quadrigemina are brought into association with the 
optic tract, which contains not only visual fibres but also 
some commissural fibres that connect the right and left 
auditory centres. 

Optic Tracts.—These tracts have been seen already in 
the base of the brain. Each begins at the chiasma, runs 
backwards and laterally between the tuber cinereum and the 
anterior perforated substance, and disappears under cover of 
the uncus. There, it continues its direction backwards and 
laterally, running in close contact with the upper end of the 
basis pedunculi—7.e. at the junction of the basis with the 
internal capsule. At the postero-lateral border of the basis, 
it is close to the medial margin of the roof of the inferior 
horn of the lateral ventricle, and is a little in front of the 
geniculate bodies. It ends at that point by dividing into 
two ill-defined roots—a lateral and a medial. 

The Jateral root contains all the visual fibres, and it enters 
the lateral geniculate body. Most of its fibres end in that 
body ; but some run on in the superior brachium to the mid- 
brain to end in the superior corpus quadrigeminum and in the 
nucleus of the oculomotor nerve. The visual fibres arise in 
the retina and run in the optic nerve to the chiasma. Those 
from the lateral half of the retina run on in the tract of the. 
same side, while those from the medial half cross in the 
chiasma and enter the tract of the opposite side. The 
lateral root of the right tract therefore contains the fibres 
from the right half of each retina, and the fibres from the 
left halves pass to the lateral root of the left tract. 
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The medtal root enters the medial geniculate body. Its 
fibres are commissural fibres that connect the lower auditory 
centres of the two halves of the brain. They arise in a 
medial geniculate body, run forwards in the tract, cross in 
the chiasma, and run backwards in the opposite tract to the 
other medial geniculate body ; some of them end there, 
while others run on in the inferior brachium to the inferior 
corpus quadrigeminum. 

Cerebral Peduncles.—The peduncles constitute the 
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FIG. 205.—-Origin and Relations of Optic Tract. 
(Thane, from Quain'’s Anatomy) 


chief bulk of the mid-brain. Each of them is made up of 
three parts—the tegmentum posteriorly, the basis pedunculi 
anteriorly, and the substantia nigra between those two. 
Basis Pedunculi.—The basis pedunculi is the part most 
easily seen, for it appears at the surface in the base of the brain. 
It is a thick, wide, white bundle, streaked spirally (which gives 
it a resemblance to a piece of rope); and it is composed of 
fibres that arise in the cerebral cortex. Inferiorly, it ap- 
proaches its fellow and sinks into the anterior or basilar part 
of the pons. Superiorly, it widens, diverges from its fellow 
and enters the cerebral hemisphere, where it at once becomes 
continuous with the internal capsule. Its superficial surface 
is overlapped by the uncus, and is crossed by the optic tract, 
the posterior cerebral artery, the basal vein and the trochlear 
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nerve. Its deep surface is in contact with the substantia 
nigra, which separates it from the tegmentum. Its lateral 
margin is separated from the tegmentum by a shallow groove 
—the lateral sulcus of the mid-brain—at whose upper end 
the medial geniculate body is lodged. The medial margin 
bounds the interpeduncular fossa, and is separated from the 
tegmentum by a narrow furrow—the medial sulcus—which 
gives exit to the rootlets of the oculomotor nerve. 

The fibres that compose the basis are (1) cortico-pontine 
fibres, (2) motor fibres. 

The cortico-pontine fibres arise in the various parts of the 
cerebral cortex. They pass in the corona radiata to the 
internal capsule, and thence, in the basis pedunculi, to the 
basilar part of the pons, where they end in little collections 
of grey matter called suclez pont#'s ; new relays of fibres arise 
in those nuclei and pass into the opposite half of the 
cerebellum. By those means the cerebral cortex exercises 
control over the activities of the cerebellum. The cortico- 
pontine fibres from the anterior part of the cerebral cortex 
occupy the medial fifth of the basis, and those: from the 
lower and posterior parts occupy the lateral fifth. 

The motor fibres occupy the intermediate three-fifths of 
the basis. They arise in the pre-central gyrus and the para- 
central lobule. They descend through the corona radiata 
and internal capsule to the basis, and thence through the 
basilar part of the pons to the medulla oblongata, where they 
form the pyramid; and from the medulla oblongata, they 
descend into the spinal cord. On their way down the brain- 
stem, many of them pass across to end in the motor nuclei of 
cranial nerves of the opposite side. In the lower part of the 
medulla oblongata, most of them cross, in the decussation of 
the pyramids, to descend in the opposite half of the spinal 
cord ; and those which enter their own half of the spinal cord 
ultimately cross to the opposite side. In the basis pedunculi, 
they are arranged in the following order :—The fibres for the 
head are most medial, then the upper limb and the trunk, 
and those for the lower limb are most lateral. 

Substantta Nigra.—This is a plate of dark-coloured matter 
set between the basis and the tegmentum. It begins at the 
upper border of the pons and extends upwards into the hypo- 
thalamic region. It appears to be a centre concerned with 
muscular tone and skilled movements ; it is connected with 

VOL. I11I——30 


466 THE BRAIN 


a part of the corpus striatum called the globus pallidus, but 
its other connexions are uncertain. 


When a section is made across the mid-brain, the medial margin of 
the substantia nigra is seen to come to the surface at the medial sulcus 
of the mid-brain, and its lateral margin is separated only by a thin layer 
of white matter from the surface at the lateral sulcus. The surface turned 
towards the tegmentum is concave and uniform; the opposite surface 
is very irregular owing to numerous processes which project from it into 
the basis pedunculi. 

Inferior corpus quadrigeminum: 
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FIG. 206.—Transverse Section through Mid-Brain at the level of Inferior 
Corpus Quadrigeminum : the right side only is reproduced. 


The drawing is taken from a Weigert-Pal specimen, and therefore the grey 
matter is pale and the strands of white matter are dark, The dark colour 
of substantia nigra is not evident owing to the thinness of the section, 


Tegmentum.—The tegmentum is a thick column of grey 
and white matter mixed. Medially, it is fused with its fellow, 
except a small part in front which appears in the interpedun- 
cular fossa between the medial sulcus and the bottom of the 
interpeduncular fossa (Fig. 206). Inferiorly, it is continuous 
with the posterior or dorsal part of the pons. Superiorly, it 
separates from its fellow and is prolonged upwards for a 
short distance, as part of the hypothalamus, to fuse with the 
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lower surface of the thalamus. Anteriorly, it is separated 
from the basis by the substantia nigra. Posteriorly, it is 
fused with the tectum. Its lateral surface is free, but is 
crossed by the brachia quadrigemina. 

In the centre of the upper half of the tegmentum, there 
is a round rod of reddish grey matter that extends upwards 
into the hypothalamus. It is called the red nucleus, and is 


Superior corpus quadrigeminum Grey matter of aqueduct 
Tegmentum ' \ 
Inferior brachium \ 
Medial geniculate poey 
Latera) geni- 
culate body* 








' 
' 
\ a 

‘ (e=y4-Aqueduct 


Nucleus of oculo- 
ek motor nerve 


Bact Red nucleus 


1. Fibres of superior 
#1 cerebellar peduncle 


“x Fibres of 
m& oculo-motor nerve 


Optic tract 






Basis pedunculj 
Medial lemniscus 


Substantia nigra Mamillary body 


FIG. 207.—Section through upper part of Mid-Brain at the level of Superior 
Corpus Quadrigeminum. (From a Weigert-Pal specimen) 


a nerve centre concerned principally with the regulation of 
the tone of the muscles by which bodily equilibrium is main- 
tained. It has numerous connexions, the chief of which 
are :—(1) the superior cerebellar peduncle of the opposite side, 
whose fibres cross to end in it, and bring impulses from the 
cerebellum, which is the central organ for equilibration ; 
and (2) a bundle of fibres, called the rubvo-spinal tract, 
which descends from it to the motor cells of the opposite 
half of the spinal cord. 

The agueduct is situated far back between the two 
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tegmenta. A thick tube of grey matter surrounds it, and 
contains the nuclei of the oculomotor and trochlear nerves 
and the uppermost nucleus of the trigeminal nerve. 

Make a fresh section across one of the halves of the upper 
part of the mid-brain. If the specimen is in fairly good 
condition, the substantia nigra will be seen distinctly ; the 
grey matter around the aqueduct will be dimly marked off from 
the whiter matter around it; the ved nucleus will appear as a 
relatively large, dull red, circular area in the centre of the teg- 
mentum. A few curved streaks may be seen ; these are fibres 
of the oculomotor nerve arching forwards from the grey matter 
around the aqueduct, through the red nucleus and through the 
medial margin of the substantia nigra, to emerge through 
the medial sulcus of the mid-brain. If the distinction between 
the grey and the white matter is exceptionally clear, the section 
of a small white bundle may be seen pressed against the antero- 
lateral surface of the grey matter of the aqueduct. It is the 
medial longitudinal bundle ; it extends throughout the whole 
length of the brain-stem, and consists of fibres that connect 
together the nuclei of the cranial nerves in order that they may 
work in harmony—for example, to turn the eyes towards the 
place from which a sound 1s heard. 

Besides the medial longitudinal bundle, the superior cere- 
bellar peduncle and the rubro-spinal tract, there are other 
bundles of fibres in the tegmentum, though they cannot be 
detected as separate bundles by the naked eye. The chief of 
these are the spino-thalamic tracts, the spino-tectal and tecto- 
spinal tracts, and the lateral and medial lemnisci. 

The spino-tectal fibres bring sensory impressions from the 
opposite half of the spinal cord to the superior corpus quadri- 
geminum ; the /ecto-spinal fibres convey impulses from the 
corpus quadrigeminum to the motor nuclei of the opposite half 
of the brain stem and spinal cord whereby eyes and body are 
turned towards the cause of the sensory impression. The 
spino-thalamtic fibres come from the opposite half of the spinal 
cord ; and the medal lemniscus is a large bundle that arises 
in the opposite half of the medulla oblongata; the spino- 
thalamic tracts and the medial lemniscus are the great sensory 
paths by which ordinary sensations are conveyed from one half 
of the body to the thalamus of the opposite side. 

The lateral lemniscus is part of the auditory nervous 
apparatus. Its fibres arise in the pons and end in the centres 
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for hearing—medial geniculate and inferior quadrigeminal 
bodies—and in the substantia nigra. It lies at the surface of 
the tegmentum and can be exposed by a little dissection. 
Pull back or tear away the part of the cerebellum that over- 
laps its superior peduncle. With fine pointed forceps, scrape 
away the neuroglia from the surface of the peduncle. At once 
it will be evident that, while the fibres of the peduncle run 
upwards, there is a thin, fairly wide band of oblique fibres that 
overlies the upper part of the peduncle and disappears under 
the inferior brachium ; that band is the lateral lemniscus. 


The dissectors will now return to the cerebrum, and com- 
plete its dissection—beginning with the examination of the 
basal nuclei, and then passing to the study of the composition 
of the thalamus and the external and internal capsules. 


BASAL NUCLEI 


The basal nuclei are (1) the caudate and lentiform nuclei, 
which, together, form the corpus striatum, (2) the claustrum, 
and (3) the amygdaloid nucleus. 

To display the relative positions of the nuclei and their 
naked-eye structure, the dissectors must use both halves of 
the cerebrum. If, so far, they have kept the right half intact 
for the revision of the surfaces, they must keep that end in 
view still, They may make more than one section through 
the remains of the left hemisphere ; but one cut through the 
right hemisphere must suffice, and the two parts can be pinned 
together again when the surfaces are revised. The structure 
may be studied also in specially stained macroscopic sections. 

Dissection.—Make a horizontal cut through the right half 
of the cerebrum at the level of the upper part of the inter- 
ventricular foramen. Unless the knife is exceptionally sharp, 
the membranes and vessels will have to be removed before the 
cut is made. They may be removed from the whole hemisphere ; 
but if it is desired to keep them for purposes of revision, it will 
be enough to remove them from the horizontal strip that corre- 
sponds to the cut to be made. 

Through the remains of the left half, make a number of 
vertical transverse sections—the first, immediately in front of 
the posterior end of the olfactory tract ; the second, through the 
anterior perforated substance ; the third, immediately in front 
of the mamillary bodies ; and the fourth, through the cerebrum 
and then through the front part of that portion of the cerebral 
peduncle which is still attached to it. 

Ii—30 a 


470 THE BRAIN 


After the sections have been made, examine the horizontal 
section first (Figs. 208, 209), and note the following points, 
using the upper surface of the lower segment :— 

(1) The peripheral grey matter and the central white 
matter. 

(2) Close to the median plane, from before backwards— 
(a) the divided anterior part of the corpus callosum and the 
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Fic. 208.—Horizontal Section through Right Cerebral Hemisphere at the 
level of the widest part of Lentiform Nucleus, 
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fibres of the forceps minor curving forwards from it; (d) the 
right layer of the septum lucidum ; (c) the divided anterior 
column of the fornix; (d) the medial part of the thalamus, 
separated from the column of the fornix by the interventricular 
foramen ; (e) medial to the posterior part of the thalamus, the 


upper surface of the superior corpus quadrigeminum and a 
half of the pineal body. 
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Fic. 209.—Horizontal Section of Corpus Striatum and adjacent parts on the 
right side, after the dissection represented in Fig. 219 had been made. 


(3) Lateral to the anterior part of the corpus callosum, 
—the anterior horn of the lateral ventricle. 

(4) In the lateral wall of the anterior horn—the divided 
head of the caudate nucleus. 

(5) Bounded medially by the head of the caudate nucleus 
and the thalamus—a broad, white band called the ¢a¢ernal 
capsule. 
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(6) Lateral to the internal capsule—a triangular mass of 
grey matter called the Jentiform nucleus. It is divided into 
three parts by two thin, white laminz called medullary lamine. 
The most lateral of the three parts is called the pusamen ; it 
is larger than the medial two portions, which are named the 
globus pallidus because they are paler than the putamen. 
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FIG, 210.—Coronal Section through Cerebral Hemisphere cutting through the 
anterior part of Lentiform Nucleus. Seen from in front. 


(7) Lateral to the lentiform nucleus, a thin lamina of 
white matter called the external capsule separates the lentiform 
nucleus from— 

(8) A thin lamina of grey matter called the claustrum, 


which has a smooth medial surface and a scalloped lateral 
surface. 
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(9) The white and the grey matter of the susu/a, which is 
lateral to the claustrum. 

(10) Beyond the insula—the opfercu/a. And there may be 
branches of the middle cerebral vessels still remaining in the 
lateral sulcus, between the insula and the opercula. 

(11) At the postero-lateral angle of the thalamus, note a 
small grey mass (see Fig. 208); it is the /arl of the caudate 
nucleus descending into the roof of the inferior horn of the 
lateral ventricle ; and, close to its medial side, there is the 
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FIG. 211.—Coronal Section through Anterior Perforated Substance and 
anterior part of Corpus Striatum, after the dissection represented in Fig. 
21g had been made on the left hemisphere. 


divided stria semicircular?s, which is so slender that it may not 
be easy to detect it. 

Examine next the vertical transverse sections and note :— 

In the first section (which passes through the posterior part 
of the frontal lobe) the head of the caudate nucleus and the 
anterior part of the lentiform nucleus are fusing together 
below and lateral to the anterior horn of the lateral ventricle 
(see Fig. 210). As they blend, a striate appearance is pro- 
duced by the intermingling of a large number of grey and 
white strize which pass between the two grey masses. It is 
because of the union and because of the striate appearance 
in the region of the union that the caudate nucleus and the 
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lentiform nucleus are spoken of, together, as the corpus 


striatum. 
In the second section (which passes through the anterior 


perforated substance), the lower surface of the anterior parts 
of the lentiform and caudate nuclei are blending with the 


anterior perforated substance (Fig. 211). 
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F1G. 212.—Coronal Section through Cerebral Hemisphere in such a plane as 
to cut the three parts of Lentiform Nucleus; the posterior cut surface of 
the anterior part of the hemisphere is depicted. 


In the third section (which passes between the tuber 
cinereum and the mamillary body, and is in front of the 
inferior horn of the ventricle) the main features seen in the 
horizontal section are again visible, but there are some modifi- 
cations due to the different plane of section (Fig. 212). The 
points to be noted are—(a) The caudate nucleus, the stria 
semicircularis and the lateral part of the upper surface of the 
thalamus are in the floor of the central part of the lateral 
ventricle, (4) In the substance of the thalamus a divided white 
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bundle is seen ; it is the mamillo-thalamic tract. (c) A divided 
white bundle is seen also in the substance of the hypothalamus; 
it is the anterior column of the fornix. (d) Lateral to the 
thalamus there is the lentiform nucleus, clearly divided into 
its three parts. (¢) The internal capsule separates the lentiform 
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Fic. 213.—Oblique Section to show the course of Cerebro-Spinal Fibres. 


nucleus from the thalamus. (/) The internal capsule is con- 
tinuous with a white mass between the upper margin of the 
lentiform nucleus and the body of the caudate nucleus ; that 
is the base of the corona radtata, from which fibres begin to 
diverge towards all the adjacent parts of the cortex. (g) The 
optic tract (cut) is seen immediately below and medial to the 
lentiform nucleus. (4) The anterior part of the junction 
between the internal capsule and the basis pedunculi is seeri 
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immediately above and medial to the optic tract. (¢) Fibres 
from that junction pass laterally below the lentiform nucleus 
and blend with the white laminz in the lentiform nucleus and 
with the external capsule, which is the white strip on the 
lateral surface of the lentiform nucleus. (/) A portion of the 
amygdaloid nucleus is seen a little below the lentiform 
nucleus, in the substance of the uncus. (4) The grey strip 
lateral to the external capsule is the claustrum ; beyond that, 
there is the white and grey matter of the insula; and finally, 
the opercula (if they have not been removed). 

In the fourth section—(a) The internal capsule is directly 
continuous, below, with the basis pedunculi, and, above, with 
the corona radiata. (4) The thalamus rests upon the hypo- 
thalamic region, which is directly continuous with the teg- 
mentum of the mid-brain. (¢) In the hypothalamic region, 
two additional nodules of grey matter are easily recognisable. 
The medial and more rounded of the two is the upper part 
of the ved nucleus, which extends downwards into the upper 
half of the tegmentum. The more lateral is the sudthalamic 
nucleus, which is limited to the posterior part of the hypo- 
thalamic region. (d) The lentiform nucleus now lies above 
the roof of the inferior horn of the lateral ventricle, from 
which it is separated by a layer of transversely directed fibres 
(Fig. 213). (e) The lentiform nucleus is not now so distinctly 
divided into three segments. 

When the examination of the surface appearances of the 
sections is completed, the dissector will study, in more detail, 
the structures seen in various parts of their extent in the series 
of sections. Replace the sections in their proper relations to 
one another, and separate them again, when necessary, and 
so confirm the majority of the statements contained in the 
following accounts of the individual structures. 

Corpus Striatum.—The corpus striatum is a mass of grey 
matter embedded in the base of the hemisphere. It is partially 
divided into two nuclei named the caudate nucleus and the 
lenteform nucleus—the main part of the caudate nucleus lying 
above and medial to the lentiform nucleus. The antero- 
inferior portions of the two nuclei are blended together ; the 
remaining portions are separated from each other by a thick 
layer of white matter. This white matter is the internal 
capsule at its junction with the base or root of the corona 
radiata. It does not wholly separate the nuclei, for a series 
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of bands of grey matter pass through it at fairly close 
intervals from the one nucleus to the other. 

The caudate nucleus is a comma-shaped mass, and has a 
head, a body and a long tail. The ead—wide, thick and 
convex—lies in the lateral wall of the anterior horn of the 
lateral ventricle. The dody—much thinner and narrower— 
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FIG. 214.—Coronal Section in front of Lentiform Nucleus. The posterior 
surface of the anterior part is depicted. 


runs backwards in the lateral part of the floor of the central 
portion of the lateral ventricle. The /a¢/—thin and flat—turns 
downwards, and then runs forwards in the roof of the inferior 
horn to end in the amygdaloid nucleus. 

The whole of the superjictal surface of the caudate nucleus 
is covered with ependyma. The lower part of the deep surface 
of the head is fused with the anterior part of the lentiform 
nucleus ; the rest of the head lies on the internal capsule and 
the base of the corona radiata; and the deep surface of the 
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body and tail lie on the base of the corona. The upper part of 
the head and the lateral border of the body are separated from 
the corona by a thin strand of long association fibres which 
runs from the frontal lobe to the occipital lobe and is there- 
fore called the fronto-occipital bundle. It may be noted also 
that the lower part of the head lies on the white matter of the 
orbital gyri (Fig. 214), and, behind that, is connected by grey 
matter with the anterior perforated substance (Fig. 211). 

The lentiform nucleus is a compact mass of considerable 
size, and has three surfaces—lateral, medial and inferior. It 
does not reach so high a level as the caudate nucleus, nor does 
it reach so far backwards and forwards. 

The Jateral surface is convex and smooth, but its lower 
part is grooved by the lateral striate vessels before they sink 
into its substance. It is completely covered by a thin lamina 
of white matter called the external capsule. 

The medial surface, when seen in horizontal section, is 
highly convex or angled. Its antero-inferior part is fused 
with the lower part of the head of the caudate nucleus. The 
rest of it is closely applied to the internal capsule, which 
separates it from the head of the caudate nucleus and from the 
thalamus—the angle of the surface being opposite the interval 
between the caudate nucleus and the thalamus. 

The énfertor surface is deeply grooved by the anterior com- 
missure as it passes laterally and backwards to reach the 
temporal lobe. The anterior part of the surface is fused with 
the anterior perforated substance. Behind that, it lies on the 
white matter of the temporal lobe and is partly continuous 
with the amygdaloid nucleus ; and, still farther back, it rests 
on the white matter that overlies the roof of the inferior horn 
(Figs. 211, 212, 213). 

Immediately above the upper border of the lentiform 
nucleus there is a thick bundle of long association fibres called 
the superior longitudinal fasciculus (Fig. 213). The bundle 
begins in the frontal lobe, runs backwards in the root of the 
fronto-parietal operculum, and splits into two parts, one of 
which runs on into the occipital lobe, while the other curves 
downwards into the temporal lobe. 

The lentiform nucleus is divided into three parts by two 
thin vertical sheets of white matter. The lateral part is very 
much the largest and is called the putamen ; it is the putamen 
only which is connected with the caudate nucleus. The 
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medial two parts are much paler, and both of them are in- 
cluded under one name—the globus pallidus 

The corpus striatum is a very old part of the hemisphere 
(the globus pallidus being the oldest part of it). It is a higher 
centre concerned with the regulation of muscular tone and 
the automatic control of muscular movements. The putamen 
and the caudate nucleus send fibres to the globus pallidus, 
which sends fibres to the red nucleus and other lower nuclei 
concerned with muscular tone and movements; and a reflex 
mechanism is established by sensory fibres that pass from the 
thalamus to the putamen and the caudate nucleus. Although 
the cerebral cortex controls all parts of the nervous system, 
yet fibres from the cortex to the corpus striatum have not been 
demonstrated. 


Claustrum and Amygdaloid Nucleus.—These basal nuclei also 
are early evolved parts of the brain; but their functions and the con- 
nexions established by the fibres that arise and end in them are obscure. 

The functions and fibre-connexions of the claustrum are unknown ; 
and it is possibly a detached sheet of grey matter of the insula, which 
is an old part of the cortex whose function also is unknown. The 
claustrum is a thin plate of grey matter which lies between the external 
capsule and the white matter of the insula, and is of the same length and 
height as the insula. Its medial surface is relatively smooth. Its lateral 
surface is scalloped—the elevations and depressions corresponding with 
the gyri and sulci of the insula. Its lower border, which is its broadest 
part, is fused, anteriorly, with the anterior perforated substance and the 
amygdaloid nucleus. 

The amygdaloid nucleus lies partly in the anterior end of the roof 
of the inferior horn and partly in the uncus, in front of the end of the horn. 
It is continuous :—with the claustrum ; with the tail of the caudate nucleus ; 
with the antero-inferior part of the putamen of the lentiform nucleus ; 
with the anterior perforated substance ; and with the grey matter of the 
uncus. It gives rise to the fibres of the stria semicircularis ; and, lying 
in the uncus, it is probably part of the olfactory apparatus, which has more 
intricate and perplexing nervous pathways and connexions than any of 
the other organs of special sense. 

* The stria semicircularis is a slender band of fibres that arises in the 
amygdaloid nucleus. It runs backwards in the roof of the inferior horn 
along the medial margin of the tail of the caudate nucleus; bends up- 
wards into the central part of the lateral ventricle and runs forwards in 
its floor between the thalamus and the body of the caudate nucleus, At 
the interventricular foramen, it joins the anterior column of the fornix, and 
descends with it to the base of the brain, where it ends in the anterior 
perforated substance. 


Nuclei and Connexions of Thalamus.—The thalamus 
is divided into three nuclei by a vertical sheet of white matter 
which is Y-shaped in horizontal sections, with the stem directed 
backwards. The nuclei are named anterior, medial and 
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ventro-lateral. ‘The ventro-lateral nucleus is much the 
largest, and includes the whole pulvinar. Like the basal 
nuclei, the thalamus is a very old part of the brain, and the 
anterior and medial nuclei are the oldest parts of it. It isa 
great sensory centre, and is connected with the grey matter 
of all parts of the central nervous system—spinal cord as well 
as brain. 

The chief afferent fibres received by it are :—(1) the spino- 
thalamic tracts and the medial lemniscus, which bring the 
impressions of ordinary sensations to it from the opposite half 
of the body; (2) the mamillo-thalamic tract, which brings 
olfactory impressions; (3) the visual fibres of the optic tract, 
which end in the lateral geniculate body ; (4) auditory fibres 
from the brain-stem, which end in the medial geniculate body. 
Resides those, it receives afferent fibres from the cerebral 
cortex, which exercises supervision over it; they descend to 
it through the corona radiata and the internal capsule. The 
efferent fibres are chiefly those which stream in multitudes 
out of its lateral surface. They pass into the internal capsule, 
and thence to the basal nuclei, and, in the corona radiata, to 
all parts of the cortex. The best known of these fibres are 
those that convey the impressions of ordinary sensation to 
the post-central gyrus and the paracentral lobule, and those 
that form part of the optic and auditory radiations. 

Optic Radiation.—The optic radiation is a wide sheet of 
fibres that lies in the midst of the white matter of the 
occipital lobe, a little lateral to the posterior horn of the 
ventricle. When traced backwards it spreads out, and its 
fibres are connected with the centre for sight in the occipital 
lobe in relation to the calcarine and post-calcarine sulci. 
Traced forwards, the fibres club together and enter the 
most posterior part of the internal capsule, whence they 
proceed to the lower visual centres. Fibres run both’ ways 
in it:—(1) Fibres pass backwards in it from the lateral 
geniculate body to the occipital cortex; (2) fibres run 
forwards from the occipital cortex to the lateral geniculate 
body, to the pulvinar, and to the superior corpus quadri- 
geminum—whence fibres pass to the nuclei of the nerves that 
supply the muscles of the eyeball. 

If the speeimen of brain in hand is fairly white, refresh 
the surface of the white matter at the lateral side of the 
posterior horn by removing an exceedingly thin slice, and 
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examine the surface. Slight differences in the density and 
texture of the layers of white matter may be detected. -The 
thin white layer next to the ependyma of the lateral wall of 
the horn is the tapetum of the corpus callosum. The layer 
lateral to that is the optic radiation. ‘The white matter 
immediately lateral to the radiation is part of the inferior 
longitudinal fasciculus (p. 489). 

Auditory Radiation.—The fibres of the group to which 
this name is given arise in the medial geniculate body. They 
pass into the most posterior part of the internal capsule— 
which is close to the medial geniculate body—and at once 
leave the capsule and spread, out to form the radiation. In 
the radiation, they run in a lateral direction between the 
lentiform nucleus and the roof of the inferior horn of the 
lateral ventricle to reach the cortex of the temporal lobe, 
where they end in the centre for hearing. 

Internal Capsule.—The dissectors should now study the 
internal capsule both in the vertical sections of the left hemi- 
sphere and the horizontal section of the right. 

The internal capsule is a relatively thick lamina of white 
matter made up of itinerant fibres by which the cerebral 
cortex establishes connexions with the grey matter in all the 
other parts of the central nervous system. 

It is continuous superiorly with the corona radiata, and 
inferiorly with the basis pedunculi. 

It separates the lentiform nucleus from the thalamus and 
the head of the caudate nucleus. It is moulded upon the 
angled, medial surface of the lentiform nucleus, and, therefore, 
itself presents a bend or angle directed medially when seen in 
horizontal section. The bend is called the genz of the internal 
capsule, and lies between the lentiform nucleus and the stria 
sémicircularis. The portion in front of the genu is known as 
the anterior liméd of the capsule ; it separates the lentiform 
nucleus from the head of the caudate nucleus. The part 
behind the genu is the posterior limb. It lies on the lateral 
surface of the thalamus and separates the thalamus from the 
lentiform nucleus. But the thalamus extends farther back 
than the lentiform nucleus does; the posterior limb has 
therefore a lentiform part and a retrolentiform part. The 
anterior limb is the thinnest part, and is greatly interrupted 
by the grey matter which connects the lentiform nucleus 
with the head of the caudate nucleus. 
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Fic, 215.—Diagram of Motor, Auditory and Visual Areas of Left 
Hemisphere and their Relations to Internal Capsule. 


The internal capsule and the auditory and visual areas are seen in 
horizontal section; while the motor area is supposed to be in coronal 
section, 


The area of ordinary sensation is not shown; but the position of the 
ordinary sensory fibres in the internal capsule is shown in blue. 
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Constetuent Fibres of Internal Capsule.—Cortico-pontine 
fibres (p. 465) lie in all parts of the internal capsule. 

The anterior limb 1s largely composed of fibres that connect 
the corpus striatum with other parts and of fibres that pass 
from the thalamus to the anterior part of the cortex. 

The best known components of the capsule are found in 
the genu and posterior limb of the capsule. They are the 
motor fibres and ordinary sensory fibres for the opposite half 
of the body ; and the optic and auditory fibres. 

The motor fibres lie in the genu and the lentiform part of 
the internal capsule, and are arranged in order from before 
backwards—head, upper limb, trunk and lower limb. The 
sensory fibres for the several parts of the body occupy corre- 
sponding positions ; but, since they are streaming out of the 
thalamus, they are at first medial to the motor fibres. 
Sensation is therefore less interfered with than motion in a 
paralysis resulting from cerebral hemorrhage, for the ruptured 
artery is one of the striate arteries (p. 407), and lies in the 
lentiform nucleus—that is, lateral to the capsule—and there- 
fore farther away from the sensory fibres than from the motor 
fibres. The artery is well forward in the nucleus, and the 
paralysis is more marked therefore in the upper limb than 
in the lower limb, whose fibres lie farther back in the 
capsule. 

The retro-lentiform part is occupied chiefly by the fibres 
of the optic and auditory radiations—z.e. the fibres associated 
with the special senses of sight and hearing. They pass 
between the higher centres in the cortex and the lower centres 
in the thalamus and mid-brain ; through these lower centres, 
they are connected with the eye and ear of both sides. These 
radiations have been considered already (pp. 480, 481). 

- External Capsule.—This thin white lamina, which is composed 
chiefly of association fibres, intervenes between the claustrum and the 
lentiform nucleus. It merges into the corona radiata at the ends and 
upper border of the lentiform nucleus, while, inferiorly, it blends with the 


white matter that separates the lentiform nucleus from the roof of the 
inferior horn of the lateral ventricle. 


FUNCTIONS OF CEREBRAL CORTEX 


If the dissectors have a second specimen of the brain at 
their disposal, they should use the left half for the revision 
of the cerebral cortex and its membranes and vessels (and 
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for the dissection which follows that revision), because the 
speech centre is in the left cortex. If they are restricted to 
one specimen, and have adhered to the directions, the right 
half of the cerebrum has been retained for revision and dis- 
section, but has been divided by a horizontal cut. 

Place the two parts together; revise the membranes 
and Jdlood-vessels, and then remove them. Refresh your 
memory regarding the characters and relations of the foles, 
borders and sur,aces; and then, on each surface, identify 
the su/ci and gyri that have been named in the previous 
account. Note, especially the gyri whose functions are 
known—that is, those in which the centres for motion, sensa- 
tion, sight, hearing and smell are lodged. 

Cortical Areas (Figs. 179, 216).—If the brain is in good 
condition, with well-marked distinction between the grey and 
the white matter, make a cut in the visual area, and look for 
the visual stria (p. 433). Make cuts also in the motor and 
sensory areas, and note that the grey matter is thicker in the 
motor area than in the sensory area. In this way it will be 
seen that differences in structure of cortical] areas of different 
function can be detected in sections even by the naked eye. 
When specially prepared sections of the cortex are examined 
under the microscope, remarkable variations of the histological 
characters are observed in different parts, by means of which 
the cortex can be mapped out into a large number of small 
areas exhibiting different structure. 

The full significance of these variations is not known, and 
it 1s therefore impossible to allot functions to all those small 
areas with precision. But experimental and pathological evi- 
dence (with which anatomical structure and connexions are in 
accord) has enabled us to localise functions in a general way in 
certain larger areas which have definite relations to the prin- 
cipal sulci. Thus, it is known that some parts are centres for 
the reception and appreciation of sensory impressions (both 
ordinary and special) and that others are concerned with the 
control of movements and the discharge of motor impulses. 

Certain parts of these larger areas have been briefly 
mentioned already ; and the student, having reviewed the 
whole surfact, is now in a position to appreciate more fully 
their relations to each other and to other parts of the cortex. 

The motor area occupies the anterior wall of the central 
sulcus, and extends on to the free surface of the pre-central 
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gyrus. The portion of the free surface occupied is very 
narrow inferiorly, but, as it is traced upwards, it widens 
(owing to the diminishing depth of the central sulcus), till, 
at the top, it occupies nearly the whole breadth of the gyrus, 
and extends over the margin to occupy a large part of the 
paracentral lobule. _ This area contains the centres for zudz- 
vidual movements, such as bending one joint; and in it 
the opposite half of the body is represented in an inverted 
order, beginning with the centres for the movements of the 
lower limb in the paracentral lobule and adjacent part of the 
pre-central gyrus. Note that the centres are for individual 
movements not individual muscles. 

The psycho-motor area occupies the adjoining parts of 
the paracentral lobule and the pre-central and frontal gyri, 
and is an essential adjunct to the motor area. It is the centre 
for the initiation and control of the combined individual 
movements necessary in the performance of an act, such as 
writing a word. Most acts are brought about by simultaneous 
and successive movements of different parts of the body, and 
their centres are scattered in the area. But certain acts 
involve only the movements of parts that are close together ; 
their centres are more localised, and the position of some of 
them has been ascertained. For example, the centres for the 
conjugate movements of the eyes and associated movements 
of the head have been located in the posterior part of the 
middle frontal gyrus; and, in right-handed people, the 
psycho-motor area of the left hemisphere extends forwards 
as far as the horizontal anterior ramus of the lateral sulcus 
to include a psycho-motor centre for speech adjacent to the 
motor centres for the larynx, tongue and lips at the lower 
part of the motor area. 

The remainder of the frontal lobe, including the orbital 
surface and the medial frontal gyrus, is one of the “ silent ”’ 
areas, for lesions of it have not produced easily recognised 
disabilities. But it is generally supposed to be the highest 
cortical area, connected by association fibres with all other 
areas, and to be the seat of the intellectual processes that imply 
attention, concentration and ideation. 

The sensory area for ordinary sensation occupies the 
posterior wall of the central sulcus, the adjacent edge of the 
free surface of the post-central gyrus and part of the para- 
central lobule behind the central sulcus. As in the motor 
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area, the opposite half of the body is represented in the 
inverted order; and the motor and sensory centres for the 
same part therefore adjoin each other. The psycho-sensory 
area occupies the rest of the post-central gyrus and the most 
posterior part of the paracentral lobule. Sensations are re- 
ceived in the sensory area, and are recognised there; they 
are interpreted in the psycho-sensory area in the light of 
past experience. 

The visual area or striate area is below the calcarine sulcus 
and on both sides of the post-calcarine sulcus. If the post- 
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Fic. 216.—Posterior part of Medial Surface of Left Hemisphere, The 
visual area is coloured uniform blue ; the psycho-vesual area is dotted. 
The Parieto-Occipital and the Calcarine Sulci are fully opened up to 
show the deep gyri within them. 


calcarine sulcus extends on to the supero-lateral surface of 
the hemisphere, the visual area is carried with it, and is 
limited there by the sulcus lunatus. The psycho-visual area 
includes nearly all the rest of the occipital part of the hemi- 
sphere. Sensations produced by the effect of light on the 
retina are received and appreciated in the visual area, and 
interpreted in the psycho-visual. 

The auditory area occupies the gyri on the hidden surface 
of the temporal operculum and the adjoining part of the 
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superior temporal gyrus, immediately below the post-central 
gyrus. The psycho-auditory area occupies most of the rest 
of the superior temporal gyrus and hidden surface of the 
operculum. Sounds are received and appreciated in the 
auditory area, and interpreted in the psycho-auditory. The 
regions occupied by these areas are of special importance in 
the left hemisphere owing to their connexion with the centre 
for speech by means of association fibres which pass between 
them through the white matter subjacent to the insula. 

The olfactory area is situated in the uncus and hippo- 
campus and associated parts of the rhinencephalon. The 
psycho-olfactory area may be in the hippocampal gyrus, in 
which gustatory sensations also may be interpreted, for 
taste is closely allied to smell ; and it is possible that the gyri 
near and continuous with the hippocampal gyrus also function 
in the same way. 

The parietal area includes the precuneus and all the 
parietal lobe behind the post-central sulcus, and is a higher 
psychic area for all the senses—ordinary and special. Ex- 
amine its boundaries and note that it is surrounded by the 
sensory, auditory and visual psychic areas. It is connected 
with them by association fibres, and correlates the interpreta- 
tions of different sensory impressions received from material 
things. 

The “silent areas”? are those whose functions have not 
yet been discovered. The greater part of the frontal lobe is 
included in them, and was, indeed, the first to be given the. 
name “ silent area’. 


DEEP DISSECTION OF HEMISPHERE 


The dissectors will now undertake a final dissection of the 
cerebral hemisphere from the latera] side during which they 
will expose: (1) certain of the bundles of long association fibres, 
(2) the external capsule, (3) the lateral portion of the anterior 
commissure, (4) the lateral striate arteries, (5) the lentiform 
nucleus, (6) the internal capsule and a portion of the corona 
radiata. This dissection requires the greatest care and atten- 
tion, and considerable patience. It is carried out mainly by 
the use of forceps—both blunt-pointed and sharp-pointed. 
The knife is to be used only when the dissectors are quite sure 
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that they are not cutting away anything that belongs to a 
subsequent stage of the dissection. 

For this dissection, an undamaged half of the cerebrum 
should, if possible, be procured. But if the dissectors have 
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Fic. 217.—Diagram of Association Bundles (medial aspect 
of hemisphere). 


(Founded on the drawings of Dejerine) 


only one specimen, they may use the right hemisphere, which 
has been divided into upper and lower parts. Place the two 
parts together accurately, and retain them in position by three 
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Fic. 218,—Diagram of Association Bundles (lateral aspect 
of hemisphere). 


(Founded on the drawings of Dejerine) 


long pins thrust vertically through them—one near each end 
and one near the medial surface at its middle. 


Dissection.—Remove each of the opercula—all except their 
roots—and then proceed to expose three of the bundles of long 
association fibres, namely, the fasciculus uncinatus and the 
superior and inferior longitudinal fasciculi. 

With a blunt-pointed pair of forceps, remove the grey matter 
from what remains of the lateral surface of the temporal lobe 
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and the corresponding part of the occipital lobe. Note the 
arrangement of the short association fibres (p. 431); remove 
them carefully, and expose the inferior longitudinal bundle, 
which extends from the occipital pole to the temporal pole. 

Turn to the bottom of the stem of the lateral sulcus, and 
scrape away the grey matter of the limen insulz (p. 429). The 
grey matter is very thin ; you soon come upon a fairly thick 
round bundle of white matter which hooks round the bottom of 
the sulcus: that is the fasciculus uncinatus (p. 429). Trace it 
into the temporal lobe and towards the orbital surface ; but be 
careful not to damage the insula. 

Pass now to the region immediately above the insula. Move 
the point of the forceps backwards and forwards through the 
white matter of the root of the fronto-parietal operculum till 
some antero-posterior fibres are found. These are the superficial 
fibres of the thick tract called the superior longitudinal bundle 
(p. 478). Expose the whole bundle in this situation, and trace 
it forwards and backwards. Its surface is very uneven, owing 
to the broken ends of the multitudes of fibres that connect it 
with overlying gyri. At the posterior end of the posterior ramus 
of the lateral sulcus, the bundle spreads out and its fibres diverge 
widely. Trace the smaller part into the occipital lobe, and the 
larger part first downwards and then forwards in the temporal lobe. 


Inferior Longitudinal Bundle.—tThis is a bundle of 
long association fibres of considerable vertical width. It lies 
deeply in the white matter of the lower part of the supero- 
lateral surface of the hemisphere, extending from the 
occipital pole to the temporal pole. 

The other fasciculi of long association fibres are briefly 
described on pp. 429, 435, 478. Read the short accounts 
of them on the pages cited, and then proceed to expose 
the lentiform nucleus. by 4G 


Dissection.—Remove first the grey matter and then the 
white matter of the insula. The claustrum (p. 479) is then 
exposed. It may be disclosed as an unbroken sheet; but, 
usually, only patches of it are left—the rest having come away 
with the white matter. Remove these patches, and the ezternal 
capsule (p. 483) will be fully exposed—a smooth, glistening 
sheet of white matter, bulged laterally by the convex surface of 
the lentiform nucleus. As the lower part of the claustrum is 
removed, a round bundle—the anterior commissure—may be 
met with as it emerges from the lower surface of the lentiform 
nucleus and passes into the temporal lobe. 

Strip the external capsule piecemeal off the lentiform nucleus, 
which will be recognised by its grey colour. Be careful at the 
upper part, where the white matter does not strip off easily, and 
the nucleus is liable to be injured as its upper margin is defined. 
At the lower part of the nucleus, look (1) for the lateral striate 
vessels (p. 407), which lie in grooves on its surface, and (2) for 
the anterior commissure, if it has not been found already. Leave 
the vessels in the meantime; trace the anterior commissure 
into the temporal lobe, where it spreads out as a thin sheet. 
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The commissure will not be wholly exposed till the lenti- 
form nucleus is removed ; but it is convenient to consider its 
relations now. 

Anterior Commissure.—This bundle is complementary 
to the corpus callosum. It connects the lower and anterior 
parts of the two temporal lobes—the only parts of the cortex 
of the two hemispheres that are not united by fibres of the 
corpus callosum. The commissure has the shape of a cupid’s 
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FIG. 219.—-Dissection of Right Lentiform Nucleus and Corona Radiata 
_ from the lateral side. 


bow—except at the outspread ends—and its fibres are twisted 
so that it resembles a piece of thick string. Its median part 
lies in the anterior wall of the third ventricle in front of the 
anterior columns of the fornix, and has been seen already 
in the interval between those two columns as they diverge 
from each other Each Jeferal part sinks into the substance 
of the hemisphere, passes above the anterior perforated sub- 
stance and the amygdaloid nucleus, and reaches the white 
matter of the temporal lobe, where it spreads out like a fan. 
At first, it runs laterally, with a slight inclination forwards, 
below the head of the caudate nucleus and the anterior part 
of the internal capsule. It then enters a deep groove on the 
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lower surface of the lentiform nucleus in which it runs back- 
wards and laterally. At the present stage of the dissection, 
it is found emerging from that groove and spreading out in 
the temporal lobe. The sublenticular part will be exposed in 
a subsequent stage. 


Dissection.—Divide the anterior commissure near the 
lentiform nucleus. Trace the lateral striate vessels to their 
entrance into the brain at the anterior perforated substance, 
with which the lentiform nucleus is partly fused ; and define the 
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Fic. 220.—Dissection of Internal Capsule and Pyramidal Fibres. 


lower margin and the ends of the lentiform nucleus. To do this, 
you will find it necessary to remove part of the fasciculus un- 
cinatus, the anterior part of the hippocampal gyrus and the 
anterior part of what remains of the temporal lobe. 


Revise the position and relations of the lentiform nucleus 
(p. 478), and the origin, course and destination of the striate 
arteries, and then proceed to expose the internal capsule and 
the corona radiata. 


Dissection.—To expose the internal capsule, the dissector 
requires only to remove the lentiform nucleus. If you are doing 
the dissection for the second time, try to remove the lentiform 
nucleus in one piece. To do this, pass the handle of the knife 
carefully downwards between the nucleus and the internal 
capsule, and then, with forceps and handle of knife, set free 
the lower surface of the nucleus—taking care to disengage the 
anterior commissure from the groove on that surface. If you 
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are doing the dissection for the first time, it will ensure a better 
exposure of the internal capsule if you sacrifice the nucleus 
and take it away piecemeal. In doing so, be careful at the 
anterior part, for that part of the capsule is thin, and is so broken 
up by the grey laminz which connect the lentiform and caudate 
nuclei that it is liable to be taken away with the lentiform nucleus. 
Disengage the anterior commissure from the lower surface of the 
nucleus, and preserve it. Leave the optic tract in place. It is 
close to the lower surface of the lentiform nucleus, and it marks 
the junction of the internal capsule and the basis pedunculli. 

The ends and upper margin of the lentiform nucleus mark 
the junction of the capsule with the base of the corona radiata. 
Trace the corona radiata forwards and upwards and backwards ; 
trace it also laterally from below the hinder part of the nucleus 
into what remains of the temporal lobe—removing the overlying 
fibres of the longitudinal bundles. Superiorly, the corona radiata 
cannot be traced far, for it soon intersects the corpus callosum ; 
but it can be traced farther in the other directions. 


The corona radiata, internal capsule and basis pedunculi can now be 
seen in continuity from the lateral side. 

When the basis pedunculi was examined, ‘it was noted that its fibres 
are slightly twisted. It can be seen now that the twisting is to some 
extent continued into the capsule. Note also that the medial and lateral) 
parts of the basis are continuous respectively with the anterior and 
posterior parts of the capsule; the cortico-pontine fibres of the frontal 
lobe pass therefore into the medial part of the basis, and those from the 
occipital and temporal lobes into the lateral part. 

If the lentiform nucleus has been completely removed, the /atera/ 
surface of the internal capsule is seen to be concave or angled in con- 
formity with the shape of the medial surface of the lentiform nucleus— 
the angle or genu being above the anterior commissure. The surface of 
the capsule is crossed by a narrow, antero-posterior, curved ridge consist- 
ing of the broken ends of the fibres of the white lamina that separates the 
putamen from the globus pallidus. The part of the capsule above the 
ridge is related to the putamen, and it is radially ribbed by the grey 
laminee that connect the putamen with the caudate nucleus. The lower 
area is related to the globus pallidus ; and, if the brain was well hardened, 
this area is subdivided by a slight ridge that marks the position of the 
white lamina of the globus pallidus. 

The anterior border of the internal capsule, after a short ascent, 
plunges horizontally forwards above the anterior commissure and above 
the line where the lentiform and caudate nuclei fuse with each other and 
with the anterior perforated substance. 

The fe border is thick and extremely short—no longer than the 
width of the stria semicircularis, which covers the border as it bends round 
from the floor of the central part of the lateral ventricle into the roof of the 
inferior horn. The fibres that form the posterior or retrolentiform part 
of the internal capsule leave the capsule therefore directly after they enter 
it. They include the optic and auditory fibres, which form the optic and 
auditory radiations; and these radiations are included in the parts of 
the corona radiata that spread into the occipital lobe and the temporal 
lobe—the centre for sight being in the occipital lobe and the centre for 
hearing in the temporal lobe. 


The dissectors will now proceed to the examination of the 
hind-brain. 
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HIND-BRAIN 


The parts of the hind-brain are the poms, the medulla 
oblongata and the cerebellum. 

Medulla Oblongata.—The medulla oblongata is the con- 
tinuation of the spinal cord into the brain. It may be reckoned 
as beginning at the level of the foramen magnum, whence 
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FIG, 221.—Anterior Surface of Medulla Oblongata, Pons, 
and Mid-Brain of a full-time Foetus. 


it proceeds almost vertically upwards (Fig. 204) to end at the 
lower border of the pons. It is rather more than one inch 
long ; and, at first, its girth is similar to that of the spinal 
cord, but it rapidly expands as it approaches the pons. The 
expanded part was once known as “ the bulb of the spinal 
marrow,” and the name 4z/d is retained in certain compounds 
—e.g., bulbo-spinal tract, bulbar paralysis. 

The anterior surface of the medulla oblongata is related 
to the basilar portion of the occipital bone, and its posterior 
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part is sunk into the lower part of the anterior notch of the 
cerebellum. Its upper half shares in bounding the fourth 
ventricle of the brain, but its lower half is tunnelled by a 
central canal which is continuous inferiorly with the central 
canal of the spinal cord, and superiorly with the fourth 
ventricle. 

Median Fissures.— The bilateral construction of the 
medulla oblongata is indicated on the surface by an anterior 
and a posterior median fissure. 
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FiG. 222.—Transverse Section through lower end of Medulla Oblongata of a 
full-time Foetus, treated by the Weigert-Pal method. The grey matter 
is therefore bleached white; whilst the medullated tracts are black. 


The anterior medtan fissure is interrupted, at the lower 
part of the medulla oblongata, by the decussation of the 
pyramids (p. 377). 

The posterior median fissure exists only in the lower half 
of the medulla oblongata. For the central canal, as it is traced 
upwards, approaches the back of the medulla, and, half way 
up, opens into the fourth ventricle ; and the lips of the fissure 
are thrust apart to become continuous with the lateral margins 
of the ventricle. 

Surface Characters.— The surface of each half of the 
medulla oblongata should now be studied. It is well, how- 
ever, to defer the examination of the part of it seen in the floor 
of the fourth ventricle till a later period. 

The dissector has already noticed two linear rows of nerve 
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rootlets attached to each half of the medulla oblongata. The 
antertor row consists of the rootlets of the hypoglossal nerve 
and the uppermost bundles of the anterior root of the first 
cervical nerve. They are in line with the anterior roots of 
the other spinal nerves ; and they emerge along the bottom 
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of a more or less distinct groove. The posterior row is 
formed, from below upwards, of the rootlets of the accessory, 
vagus and glosso-pharyngeal nerves. They are in series with 
the posterior roots of the spinal nerves, and are attached to 
the floor of an indistinct, vertical groove whose upper part is 
a little behind the olive. 

At the surface of the upper part of each half, three structures 
which were examined during the preliminary survey of the 
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brain can be recognised again at a glance. They are the 
pyramid, the olive and the inferior cerebellar peduncle. 

Pyvramid.—The pyramid is the bundle that lies alongside 
the anterior median fissure. It is composed of motor fibres 
which arise in the motor area of the cerebral cortex, and 
descend in the corona radiata, internal capsule, basis pedunculi 
and the anterior part of the pons into the medulla oblongata. 
The pyramid passes downwards into the lower part of the 
medulla. There, three-quarters of its fibres cross in the 
decussation and form a bundle called the Jateral cerebro-spinal 
tract; this tract descends in the lateral white column of the 
spinal cord, and its fibres arborise around the motor cells of 
the cord. The remaining quarter of the pyramid forms the 
antertor cerebro-spinal tract; it descends along the anterior 
median fissure of the upper half of the cord, and comes to an 
end owing to its fibres having gradually crossed to arborise 
round motor cells of the opposite half of the cord. 

Olive.—The olive is the oval elevation, about half an inch 
long, that lies lateral to the pyramid. The elevation is pro- 
duced by an underlying collection of grey matter, shaped like 
a corrugated vase, called the o/svary nucleus. The nucleus is 
probably concerned with equilibration, for a large bundle of 
fibres comes out of its mouth or hilum, crosses to the opposite 
side and enters the inferior cerebellar peduncle, forming, 
indeed, the chief bulk of it. This bundle is called the o/vo- 
cerebellar tract. 

Scrutinise the surface of the olive, and note a number of 
narrow, parallel ridges that curve across it. In some speci- 
mens they are very obvious; in others, careful inspection 
is required. They are bundles of fibres called anterior ex- 
ternal arcuate fibres. They arise in nuclei on the back of 
the opposite half of the medulla, pass forwards and emerge 
through the median fissure and through the pyramid, and 
arch laterally to join the inferior cerebellar peduncle. 


In some specimens a distinct bundle may be seen curving round the 
lower end of the olive. It is called the ctrcumolivary bundle, and consists 
of cortico-pontine fibres that have, as it were, lost their way ; instead of 
ending in the pons, they descend with the pyramid and then curve back- 
wards below the olive and end in a small ridge of grey matter which lies 
on the surface of the inferior peduncle, and is a displaced nucleus pontis. 


Inferior Cerebellar Peduncle (Corpus Restiforme).—The 
inferior cerebellar peduncle is the thick, rope-like bundle that 
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lies postero-lateral to the olive. It begins about half-way 
down the medulla oblongata, and extends upwards and 
slightly laterally, gathering bulk as it ascends. When it 
reaches the lower border of the back of the pons, it bends 
abruptly backwards between the middle and superior cere- 
bellar peduncles (Fig. 233) to enter the cerebellum, where 
it spreads medially and backwards like a fan. It is the chief 
connexion between the medulla and the cerebellum, and its 
princepal components are the olivo-cerebellar tract, the anterior 
and posterior external arcuate fibres (pp. 499, 500) and the 
posterior spino-cerebellar tract (p. 501). 

Spinal Tract of Trigeminal Nerve.—But the inferior 
peduncle does not form the whole of the surface district 
postero-lateral to the olive. The peduncle and the olive are 
separated by a fairly wide but shallow groove. In the floor 
of that groove, there is a group of fibres so closely applied to 
the peduncle that they seem to be part of it. These fibres 
are the spinal tract of the trigeminal nerve, which is a long, 
tapering bundle composed of sensory fibres of the trigeminal 
nerve. It begins where the sensory root of that nerve enters 
the pons ; it descends first through the substance of the pons, 
and then on the surface of the medulla oblongata; and it 
extends even into the spinal cord, where it ends at the level 
of the second cervical nerve. The rootlets of the ninth, tenth 
and eleventh cranial nerves are a guide to its precise position 
in the medulla oblongata: the rootlets of the ninth and tenth 
pierce it; those of the eleventh are immediately in front of 
it. Its nucleus is a long column of grey matter that underlies 
it, and is the upward continuation of the substantia gelatinosa 
of the spinal cord. 

Auditory Nerve.—The auditory nerve has a close relation 
to the inferior peduncle. It 1s a compound nerve consisting 
of two nerves—the cochlear nerve, which is the nerve of hear- 
ing, and the vestibular nerve, which is the nerve concerned 
with equilibration. The cochlear and vestibular nerves are 
united together in their course between the internal auditory 
meatus and the lower border of the pons. At that point they 
separate. The vestibular nerve passes backwards between 
the peduncle and the spinal tract into the substance of the 
medulla to reach its nuclei, which lie, both in medulla and in 
pons, close to the floor of the fourth ventricle. The cochlear 
nerve curves backwards round the side of the peduncle and 
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ends in two nuclei—a dorsal and a ventral—that lie on the 
peduncle. 

The dissectors will now inspect the surface of the lower 
part of the medulla oblongata, and seek to identify the 
following structures in turn, beginning at the posterior 
median fissure :— 

. Fasciculus gracilis and gracile tubercle. 

. Fasciculus cuneatus and cuneate tubercle. 
. Spinal tract of trigeminal nerve. 

. Posterior spino-cerebellar tract. 

. Anterior spino-cerebellar tract. 


. Lower part of pyramid. 
. Decussation of pyramids. 
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Fic. 224.—Posterior View of Brain-Stem of a full-time Foetus. 


The dissector will have little difficulty in identifying the first 
two on the list and the last two; but the other three are very 
indistinctly marked out. 

Gracile and Cuneate Fasciculi—The fasciculus gracilis 
is the slender bundle that lies alongside the posterior median 
fissure. It ends half-way up the back of the medulla in a 
little prominence called the graczle tubercle (clava). The 
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fasciculus cuneatus is immediately lateral to the fasciculus 
gracilis ; it extends to a slightly higher level, and ends in an 
I-defined eminence called the cuneate tubercle. 

The fasciculus gracilis and cuneatus are composed of 
sensory fibres that arise in the ganglia on the posterior roots 
of spinalnerves. The fibres are carried by the posterior nerve- 
roots into the spinal cord and form these two fasciculi, which 
ascend in the posterior white column of the spinal cord into 
the medulla oblongata. 
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FiG. 225.—Transverse Section through lower part of Medulla Oblongata 
of a full-time Foetus, above the Decussation of the Pyramids, treated by 
the Weigert-Pal method. The grey matter is white, and the medullated 
strands of nerve-fibres are black. 


Nucleus Gracilis and Cuneatus, and Arcuate Fibres.— 
The gracile and cuneate tubercles lic immediately below 
the lower end of the inferior cerebellar peduncle. They are 
produced by the enlarged upper ends of the nucleus gractlis 
and nucleus cuneatus, which underlie the upper parts of the 
fasciculi, and in which the fibres of the fasciculi end. 

A large number of fibres arise in these nuclei. A few of 
them, called posterior external arcuate fibres, enter the inferior 
cerebellar peduncle at once, and form its commencement. 
The others are called internal arcuate fibres, and their course 
isnotsosimple. They arch forwards in fine bundles through 
the substance of the medulla, and cross the median plane, 
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decussating with their fellows of the opposite side. As soon 
as they have crossed they divide into two groups. 

(1) The fibres of one group bend upwards and form a 
large flat band called the medial lemniscus ; this lemniscus 
ascends, through the interior of the medulla, pons and mid- 
brain, to the thalamus, to which it conveys sensory impres- 
sions. 
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Fic. 226.—Lateral view of Medulla Oblongata, Pons 
and Mid-Brain of a full-time Foetus. 


(2) The fibres of the other group are much less numerous 
and are called the an¢ertor external arcuate fibres. ‘They con- 
tinue to pass forwards, and then emerge on the front of the 
medulla through the pyramid and by its medial side (sometimes 
almost choking the median fissure), and have already been 
seen curving across the olive to reach the inferior cerebellar 
peduncle. All external arcuate fibres therefore reach the 
cerebellum, and they convey to it the afferent impressions 
transmitted to them from the gracile and cuneate fasciculli. 

Spinal Tract of Trigeminal Nerve.—The lower part of 
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this tract is the narrow bundle between the fasciculus cuneatus 
and the groove through which the rootlets of the accessory 
nerve issue. 

Spino-cerebellar Tracts.—These tracts occupy the surface 
area between that groove and the groove which transmits 
the upper roots of the first cervical nerve. They are not 
marked off from each other, but each occupies about one half 
of the breadth of the area. 

The posterior spino-cerebellar tract is the more lateral of 
the two. It extends upwards in the side of the medulla 
oblongata, and, about half-way up, it passes obliquely back- 
wards across the spinal tract to join the inferior peduncle ; 
this part, owing to its oblique direction, can probably be seen 
in the specimen. 

The anterior spino-cerebellar tract runs straight upwards 
to the olive. Most of it disappears under cover of the 
olive, but a portion of it may be seen as a thin strip running 
up along the posterior edge of the olive. It then ascends 
through the pons, and, reaching its upper part, it bends 
backwards and then runs downwards in the superior peduncle 
into the cerebellum. 

The spino-cerebellar tracts arise in the spinal cord, and 
convey to the cerebellum certain of the afferent impressions 
that reach the cord through the posterior nerve-roots. 

The lower part of the pyramid and the decussation have 
been examined already. 

Grey and White Matter of Medulla Oblongata.—The white 
matter is, for the most part, at the surface, and the various 
strands have been examined. In the interior the white and 
the grey matter are to a large extent mingled, and most of the 
strands of white matter have been mentioned in the account 
of the mid-brain and of the medulla; but very little detail can 
be made out except by microscopical examination of specially 
prepared sections. However, if a slice is made through the 
lower part, the central canal is seen as a black speck, and, if 
the specimen is fairly fresh, a thick compact tube of grey 
matter may be seen around it. Superiorly, this grey matter 
is continuous with the thick layer of grey matter which forms 
the floor of the fourth ventricle. The nuclei of the nerves 
are (1) in the grey matter in the floor of the ventricle, (2) in 
the grey matter around the canal, and (3) in more segregated 
collections that lie in the substance of the medulla, 
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Nerves associated with Medulla Oblongata——The lower 
elght cranial nerves are connected with the medulla in greater 
or lesser degree ; and the upper fibres of the anterior root of 
the first cervical nerve arise in it. 

The fifth cranial nerve is connected with the whole brain- 
stem. It has a nucleus in the mid-brain, more than one in the 
pons, and its spinal tract extends down the medulla oblongata 
into the spinal cord. 

The szxth nerve belongs to the pons. Its only association 
with the medulla is that it pierces the upper end of the pyramid. 

The motor nucleus of the seventh is in the pons; but the 
sensory nucleus is in the upper part of the medulla—at the 
upper end of the nucleus of the ninth. 

The association of the ezghth nerve with the medulla is 
mentioned on p. 497. 

The ninth, tenth and twelfth nerves belong wholly to the 
medulla oblongata; but only the upper part of the eleventh 
arises in the medulla. 

Pons.—The pons is the marked prominence interposed 
between the medulla oblongata and the mid-brain, in front 
of the cerebellum (Figs 174, 204). It is convex from side to 
side as well as from above downwards; and the transverse 
streaks on its surface show that, superficially, it is composed 
of transverse bundles of nerve fibres. On each side, the trans- 
verse fibres collect themselves together to form a large, com- 
pact strand which sinks, postero-laterally, into the hemisphere 
of the cerebellum. The strand is termed the middle cerebellar 
peduncle. 

When the brain is z# sztu, the anterior surface of the pons 
is in relation to the basi-occiput, the dorsum sellz, and the 
medial part of the back of each petrous temporal bone. 

The anterior surface presents a median groove which 
lodges the basilar artery; the blunt ridge that bounds the 
groove on each side is due partly to the longitudinal bundles 
of fibres of the pons that are continued into the pyramid of 
the medulla oblongata. Where the pons becomes the middle 
peduncle the trigeminal nerve is attached to its anterior 
surface, nearer its upper than its lower border. 

Superiorly, the pons is continuous with the cerebral 
peduncles. /nfertorly, it is continuous with the constituent 
parts of the medulla oblongata—except the inferior cerebellar 
peduncles, which pass backwards into the cerebellum. 
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The posterior surface of the pons cannot be studied at 
present. It is turned towards the cerebellum, which hides 
it from view, and it forms the upper part of the anterior 
boundary or floor of the fourth ventricle. 

White and Grey Matter of the Pons.—The pons is divided 
into an anterior or basilar part and a posterior or dorsal 
part. 

The basilar part is the part seen in the base of the brain. 
It is composed chiefly of white matter ; but amidst the white 
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FiG. 227.—Transverse Section through upper part of Pons of Orang. 


matter there are scattered nests of grey matter called the 
nuclet pontis, The white matter at the surface is composed 
wholly of transverse fibres ; but, in the deeper part, transverse 
and longitudinal bundles intersect. The transverse fibres— 
both superficial and deep—connect the nuclei pontis with the 
grey matter of the cerebellum. The basis pedunculi plunges 
into the basilar part of the pons and breaks up to form the 
longitudinal bundles. Most of them are cortico-pontine fibres, 
and they end in the nuclei pontis. The remainder are motor 
fibres. A few of them cross to end in the motor nuclei of the 
opposite half of the pons. The rest of the motor bundles re- 
unite and emerge as the pyramid; the pyramid therefore 


504 THE BRAIN 


includes all the fibres of the basis pedunculi that survive the 
passage through the pons. 

The dorsal part is very much smaller. It is bounded on 
each side by the superior and inferior cerebellar peduncles ; 
it is continuous superiorly with the tegmentum of the mid- 
brain, and inferiorly with the deeper and posterior parts of 
the medulla oblongata. It is composed of a mixture of grey 
and white matter covered posteriorly by the layer of grey 
matter of the floor of the fourth ventricle. The white matter 
includes the medial lemniscus—which lies next the basilar 
part—and various other tracts that connect the thalamus and 
the mid-brain with the parts below. The grey matter con- 
tains the nuclei of nerves. 

Nerves associated with Pons.—¥our cranial nerves have 
nuclei in the pons—fifth, sixth, seventh and eighth. 

The fifth cranial nerve has two nuclei in the pons—a 
motor and a sensory—and its spinal tract, which also is 
sensory, begins in the pons. 

The nucleus of the s#x¢h is in the grey matter of the lowest 
part of the back of the pons, and the nerve passes forwards 


through the whole thickness of the pons to emerge at its ' 


lower border. 


The motor nucleus of the seventh is deeply placed in the | 
lower part of the pons, and the nerve runs a very devious | 


course before it escapes from the pons. 

The vestibular part of the eighth nerve has nuclei in the 
pons as well as in the medulla oblongata. 

Cerebellum.—The main parts of the cerebellum are a 
pair of hemispheres united by a median portion called the 
vermis; but the distinction between those main subdivisions 
is not very evident on its upper surface. 

Anteriorly and posteriorly there is a marked deficiency or 
notch in the median plane (Fig. 228). The posterior notch is 
occupied by the falx cerebelli, when the brain is in the skull. 
The anterior notch is very much wider. If the brain-stem 
were removed and the cerebellum looked at from in front, the 
notch would be seen to be really a long, wide groove; the 
back of the mid-brain and the superior cerebellar peduncles 
occupy its upper part (Fig. 228); the pons and medulla lie 
in its lower part, but are separated from its floor by the 
cavity of the fourth ventricle. 

On the supertor surface of the cerebellum, the part of the 
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vermis seen is called the superior vermis, and there are, as 
already stated, no definite lines of demarcation between it 
and the upper surfaces of the hemispheres. The superior 
vermis forms a median ridge from which the surface slopes 
gradually downwards, on each side, to the margin of the 
hemisphere. From the anterior part of the superior vermis, 
a thin, tongue-shaped process, called the “mgula, extends 
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Fic. 228.—Cerebellum seen from above. 


The morphological lobes are coloured—anterior 4/ne, middle yellow. 


upwards between the two superior cerebellar peduncles, which 
pass from the cerebellum into the mid-brain. The lingula 
lies on the lower part of a thin, white lamina, called the 
superior medullary velum, which connects the two peduncles. 

The part of the vermis which is seen on the zmferzor surface 
of the cerebellum is called the inferior vermis, and the dis- 
tinction between the vermis and the hemispheres is much 
better marked. On that aspect, the hemispheres are separated 
by a deep, median hollow, termed the vadlecuda cerebellé, into 
which the inferior vermis bulges. 

The upper and lower parts of cach hemisphere are sepa- 
rated by a cleft, called the horizontal fissure, which sweeps 
round the margin from the anterior notch to the posterior 


506 THE BRAIN ° 


notch. Examine the anterior part of the fissure: it widens 
there to receive the middle cerebellar peduncle ; and, at its 
junction with the anterior notch, the superior peduncle leaves 
the cerebellum and the inferior peduncle enters it between 
the superior and middle peduncles. 

In addition to this general description of the form of the 
cerebellum, there are many subdivisions of both vermis and 
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FIG. 229.—Cerebellum seen from below. ‘The right tonsil has been removed 
and the inferior medullary velum fully exposed. 


The morphvlogical lobes are coloured—anterior 6/xe, middle yellow, and 
posterior green. 


hemispheres to which names have been attached—some of 
them rather fanciful. The exact significance of most of these 
parts is not understood ; but certain of these old names are 
provisionally retained for those parts that seem to be morpho- 
logically distinct (4ngula, flocculus and paraflocculus, and 
the divisions of the inferior vermis—xodule, uvula and 
pyramid, Figs. 229-232). 

More important is the fact that the true subdivision of the 
cerebellum is not into median vermis and lateral hemispheres 
(which, as already noted, are directly continuous on the upper 
surface of the organ) but in the cranio-caudal direction by 


CEREBELLUM 507 
fissures that cut transversely into the vermis and are continued 
laterally and forwards into each hemisphere. 

The most important of these fissures appears on the upper 
surface of the cerebellum about the end of the third month of 
intra-uterine life ; it is called the fissuva prima, and its posi- 
tion is shown in Figs. 228, 230, 232. It divides the cerebellum 
into two primary parts or Jobes. The part in front of the 
fissura prima is named the anterior lobe; the part behind is 
sometimes spoken of simply as the “ posterior lobe,” but, in 
accordance with studies in comparative anatomy, it may be 
subdivided into middle and posterior lobes, as shown in Figs. 
2209-232. 

These lobes are so named from their relative position during 
a phase of development, and their ultimate relation to each 
other is seen in Figs. 228 and 229, and also in Figs. 230 and 
231, which illustrate them separated by dissection. Owing 
to a developmental rotation of the cerebellum due to expansion 
as it grows, the hinder part of it comes to lie beneath the fore 
part ; and it will be seen in Fig. 232 that, in the fully-formed 
cerebellum, the topographical position of these anterior, 
middle and posterior lobes is respectively superior, posterior 
and inferior. 

The chief points to note about this subdivision of the 
cerebellum are :—(1) Each lobe has a median part and a pair 
of lateral extensions. (2) The anterzor lobe is uniformly 
developed. (3) The posterior lobe has a well-developed 
median part (the inferior vermis) but only a rudimentary pair 
of lateral extensions (the flocculus and paraflocculus), to 
which the median part is connected by the two halves of a 
thin, white sheet called the inferior medullary velum. (4) The 
middle lobe has a very narrow median portion and relatively 
large lateral extensions, which, indeed, form the greater part 
of the two hemispheres. The horizontal fissure is not a 
primary cleft, but appears in the middle lobe owing to the 
exuberant growth of its lateral extensions. 

This morphological division of the cerebellum has not yet 
been related with certainty to its functions. The difficulty of 
preserving bodily balance and the appearance of other general 
muscular symptoms when the cerebellum is diseased shows 
that it has to do with equilibration and with the maintenance 
of muscular tone and activity, but the question whether it acts 
as a whole in relation to motor impulses or exhibits motor 
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localisation like the cerebral cortex has not been finally settled. 
The contrasting characteristics of the three lobes fit in, how- 
ever, with a scheme of localisation which places the Head in 
the anterior lobe, the Trunk in the posterior lobe, and the 
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FiG. 230.—Separated morphological Lobes of Cerebellum, seen from above. 


The anterior Jobe is coloured 4/ue, the posterior geen, and the middle lobe, which 
has been detached from the others and moved backward, 15 yellow. 


Limbs in the lateral extensions of the middle lobe—the body 
being thus represented in the cerebellum neither crossed nor 
inverted as in the cerebral cortex. The enormous expansion 
of the lateral parts of the middle lobe, which is a special 
feature of the human cerebellum, is, in this scheme, related 
to the highly specialised movements of which the human 
limbs are capable. 


Dissection.—Make a median section through the vermis and 
the superior medullary velum into the cavity of the fourth 
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ventricle. When the two parts of the cerebellum are drawn 
slightly asunder, a view of the fourth ventricle is obtained ; 
further, the connexions of the two medullary vela and the 
arrangement of the peduncles of the cerebellum can be more 
clearly understood. 
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FiG. 231.—Separated morphological Lobes of Cerebellum, seen from below. 


The anterior lobe is coloured 4/we, the posterior green, and the mildle lobe, which 
has been detached from the others and moved backwards, is yed/ow. 


Arbor Vite Cerebelli.—The cut surface of the cere- 
bellum presents a very characteristic appearance. The grey 
matter on the surface stands out distinctly from the white 
matter in the interior; and the complete manner in which 
the surface is cut up by the fissures into secondary and 
tertiary folia is seen. The central mass of white matter in 
the vermis sends prolongations into the various lobules, and 
they give off branches to supply each folium with a central 
white core. The term ardor vite is applied to the appearance 
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which consequently results when a section is made through 
the cerebellum (Fig. 232). 

Cerebellar Peduncles.—The three pairs of cerebcllar 
peduncles connect the cerebellum with the medulla oblongata, 
the pons and the mid-brain. They are all composed of fibres 
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FIG. 232.—Median Section through Brain-Stem and Cerebellum showing 
Arbor Vitae of Vermis. 


Morphological lobes are coloured—anterior ddue, mniddle +c/low, and posterior green. 


which emerge from or enter the white central substance of 
the cerebellum. 

The middle peduncle (brachium pontis) is much the largest 
of the three. It is composed of the transverse fibres of the 
pons, and it enters the cerebellar hemisphere, on the lateral 
side of the other two, through the wide, anterior part of the 
horizontal fissure (Fig. 229). Note again the flocculus, which 
lies on the lower surface of the peduncle as it enters the 
cerebellum. 

The inferior peduncle (restiform body) leaves the medulla 
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oblongata and passes on to the dorsum of the pons; but 
almost at once it turns sharply backwards and enters 
the cerebellum between the other two peduncles (Figs. 229, 
233). 

The superior peduncle (brachium conjunctivum) is com- 
posed of fibres which come, for the most part, from a large 
collection of grey matter called the nucleus dentatus situated 
in the midst of the white substance of the cerebellar hemi- 
sphere. As the superior peduncles issue from the cerebellum, 
they lie close to the medial sides of the middle peduncles. 
They then proceed upwards towards the inferior pair of 
quadrigeminal bodies and are partly embedded in the dorsal 
part of the pons. They form the lateral boundaries of the 
upper part of the fourth ventricle, but incline towards each 
other so that they overhang the fourth ventricle and enter 
into the formation of its roof also. They disappear under 
cover of the inferior corpora quadrigemina, and at once begin 
to cross the median plane, decussating with each other ; 
and the fibres of each end in the red nucleus of the opposite 
half ot the mid-brain (Figs. 206, 207, 226, 23 3). 

Medullary Vela.—The medullary vela are thin lamine 
of white matter which are projected out from the central white 
core of the cerebellum. 

The superior medullary velum stretches across the interval 
between the two superior peduncles, and is directly continuous 
with their medial or dorsal margins. It is triangular in form, 
and is continuous below with the white matter of the cere- 
bellum. The lingula of the cerebellum lies on the lower part 
of its dorsal surface. A median ridge of white matter, called 
the frenulum velit, descends from the floor of the groove 
between the inferior corpora quadrigemina to fuse with the 
upper part; and the trochlear nerve, having crossed from 
the opposite side, issues from its substance close to the 
frenulum. 

The inferior medullary velum has a median part and a 
right and a left lateral part. The median part is in front of 
the anterior end of the inferior vermis ; it is very small, and 
may be absent. Each lateral part is a wide, curved sheet—so 
thin that it is translucent. It lies lateral to the anterior part 
of the inferior vermis, and, at present, is quite hidden by a 
part of the cerebellum called the ¢ons#/ (Fig. 229). 

To see the inferior medullary velum, remove the tonsil, 
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using the handle of the knife for the purpose. The Zoms#/ is 
the part of the cerebellar hemisphere which lies close to the 
side of the medulla oblongata, behind the medial part of the 
flocculus, and has some resemblance to an enlarged tonsil 
of the throat. Its removal exposes a rounded hollow that 
resembles a bird’s nest. The inferior medullary velum lines 
the bottom of the nest. Lift it up carefully, and note how 
thin it is. Posteriorly and medially it is continuous with the 
white substance of the cerebellum. Laterally it is continuous 
with the stalk of the flocculus. Traced from behind, it curves 
over the top of the tonsil, and then downwards to end in a free 
edge. It forms the lower wall of the retro-curved peak of the 
roof of the fourth ventricle. Its deep or upper surface is there- 
fore covered with ependyma; and, that part of the cavity of 
the ventricle being a mere chink, its ependymal surface is 
almost in contact with the superior cerebellar peduncle. 

In order that a fuller view of the fourth ventricle may 
be obtained, a further dissection is necessary. 

Dissection.—On one side, cut through the three peduncles, 
and so separate one half of the cerebellum—which must be 
preserved for future use. 

Fourth Ventricle.—The fourth ventricle is the cavity of 
the hind-brain, and is therefore enclosed by the cerebellum, 
pons and medulla oblongata. Portions of the cerebellum form 
its posterior boundary or roof ; the pons and medulla oblon- 
gata form its anterior boundary or floor. The floor and the 
roof meet at the sides, and its lateral boundaries are therefore 
the lateral margins of the floor. 

Roof of Fourth Ventricle—The roof bears a general re- 
semblance to a tent, especially when seen in a median section 
such as has been made in the student’s own specimen. In 
that section the peak of the roof is immediately above and in 
front of the inferior vermis (Figs. 204, 232). But if a section 
were made to one side of the median plane, it would be seen 
that the peak is prolonged downwards and backwards as a 
narrow chink, curved in conformity with the curvature of the 
lateral part of the inferior velum. 

The upper part of the roof is formed:'of the superior 
medullary velum and superior peduncles and the white matter 
of the cerebellum out of which they proceed. The middle 
part is formed of the inferior medullary velum. The lower 
part consists of the ependyma only. In this lowest part there 
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is a hole in the ependymal roof and in the overlying pia mater. 
The hole is called the median aperture of the fourth ventricle. 
It looks downwards rather than backwards, and is of variable 
dimensions. Through it, the cerebro-spinal fluid escapes 
from the interior of the brain into the subarachnoid space. 
The lower part of the roof and the foramen can be seen only 
if special precautions are taken. In the student’sown specimen, 
the lower part of the roof, since it consists of ependyma only, 
was torn away with the overlying pia mater, to which it 1s 
adherent. 

Floor of Fourth Ventricle—The floor is composed of a 
thick layer of grey matter spread‘ over the back of the pons 
and the upper half of the medulla oblongata ; it contains the 
nucleus of the abducent nerve, and parts of the nuclei of the 
vestibular, glosso-pharyngeal, vagus, and hypoglossal nerves. 

The floor is diamond-shaped. The aqueduct opens into the 
ventricle at the upper ang/e, and the central canal at the /ower 
angle. The lateral boundaries are, from above downwards, 
the superior peduncle, the inferior peduncle, the cuneate 
tubercle and the gracile tubercle. The lateral angle is at 
the meeting point of the peduncles. Immediately below the 
lateral angle, a narrow pocket of ependyma extends laterally 
over the inferior peduncle, and onwards, behind the roots of 
the ninth and tenth nerves, as far as the flocculus. The cavity 
of the pocket is called the /ateral recess of the fourth ventricle. 
Near the end of the pocket, there is a breach in the ependyma 
and the overlying pia mater ; this opening is called the lateral 
aperture of the fourth ventricle ; and, like the median aper- 
ture, it serves for the escape of cerebro-spinal fluid out of the 
ventricle into the subarachnoid space. 

The floor of the ventricle is divided by a median groove 
into right and left halves. The smooth elevation alongside 
the median groove is called the emznentia medtalis, and it 
presents, above its middle, a slight swelling called the facial 
colliculus. ‘The colliculus marks the position of the nucleus 
of the abducent nerve, and is produced by the facial nerve, 
which, in one part of its devious journey through the pons, 
curls round the abducent nucleus. 

A few slender bundles of transverse fibres may be seen 
shining through the ependyma which carpets the floor. They 
cross the middle of each half of the floor and disappear into 
the median groove. They are called aud:tury stria, for they 
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arise in the dorsal nucleus of the cochlear nerve, which is 
placed on the inferior peduncle near the pons; and they 
divide each half of the floor into a pontine part above, and 
a medullary part below. 

In the medullary part, there is a small A-shaped depression 
called the infertor fovea. It divides this part into three 
triangular areas. The area between the fovea and the median 
sulcus is identical with the lower part of the eminentia medi- 
alis, and is called the Aypoglossal triangle because it overlies 
the upper part of the nucleus of the twelfth nerve. The area 
between the limbs of the fovea is called the vagal triangle ; it 
overlies the upper part of one of the nuclei of the ninth and 
tenth nerves. The area lateral to the fovea is part of the 
vestibular area, which corresponds to nuclei of the vestibular 
nerve, and extends, therefore, into the pontine region; the 
auditory striz cross the vestibular area. 


The depth at which the auditory striz lie varies in different specimens, 
and they may not be visible on the surface at all. The very obvious striz 
that are seen crossing the floor of the ventricle at this level in some speci- 
mens are probably wandering arcuate fibres (pp. 496, 500). 

In the pontine part of the floor, there is a shallow, ill-defined angular 
depression, called the superior fovea, between the vestibular area and the 
facial colliculus. In the uppermost part, the eminentia occupies nearly 
the whole breadth of the floor, but on its lateral side there may be seen 
a narrow area which has a bluish tinge and is called, therefore, the Jocus 
coeruleus. The colour is produced by a dark-coloured patch of grey 
matter, called the substantia ferruginea, which underlies the ependyma. 


Tela Chorioidea and Choroitd Plexuses of Fourth Ventricle. 
—The pia mater that covers the lower part of the roof of the 
ventricle extends upwards to the root of the inferior velum 
and is then reflected backwards to become continuous with 
the pia mater on the overlying part of the cerebellum. The 
layer on the roof of the ventricle and the layer on the con- 
tiguous part of the cerebellum are so closely applied that they 
are to some extent adherent to each other; and, together, 
they form a fold called the fela chorioidea of the fourth 
ventricle. 

_ The choroid plexuses of the fourth ventricle are vascular 
plexuses developed in the tela. They take the form of a pair 
of columns with lateral extensions. The columns lie close 
to the median plane—almost side by side—and bulge the 
ependymal roof into the cavity ; and their lower ends bulge 
out again through the median aperture to lie on the lower 
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surface of the cerebellum. Their upper ends are united to 
each other across the median plane, and each sends an 
extension along the lateral recess. This extension bulges the 
posterior wall of the recess into the cavity; its lateral ex- 
tremity protrudes again through the lateral aperture and swells 
to form an excrescence that resembles a cauliflower in minia- 
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F1G. 233. —Dissection to show Dentate Nucleus, Cerebellar Peduncles, 
and Lateral Lemniscus. 


ture, and is well seen if the hind-brain is examined before 
the membranes are removed. 


The dissectors will now examine the manner in which the 
peduncles enter the cerebellum ; and they will also study the 
nucleus dentatus. 


Dissection.—Take the half of the cerebellum which is 
connected with the brain stem, insert your fingers into the 
anterior part of the horizontal fissure, and tear away the upper 
part of the cerebellum. That will disclose the superior peduncle, 
and, to some extent, the others also. Note the place where the 
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superior peduncle merges into the white mass. Then, with 
blunt-pointed forceps, remove the white matter behind -the 
superior peduncle piecemeal till grey matter is reached. That 
grey matter is the dentate nucleus (Fig. 233). Clean a portion of 
its upper surface to display its corrugated appearance. Next, by 
cautious removal! of white matter, isolate the inferior peduncle as 
it appears between the other two peduncles, close to the anterior 
part of the dentate nucleus. 

Now, turn to the other half of the cerebellum, and make a 
sagittal section through it in the line of the superior peduncle. 
That will reveal the dentate nucleus in section and show its 
relation to the fourth ventricle. 


Nucleus Dentatus.—The dentate nucleus is a collection 
of grey matter embedded in the white matter of the hemi- 
sphere of the cerebellum. Its appearance is similar to that of 
the olivary nucleus. It is a thin lamina of grey matter, which 
appears, on section, as a wavy line folded upon itself so as 
to form a crumpled grey capsule with a wide mouth or hilum 
directed forwards and medially. The greater number of the 
fibres which build up the superior cerebellar peduncle arise 
within it and issue from its mouth. A portion of the white 
matter below it appears in the roof of the fourth ventricle, 
where it forms the floor of the ‘‘ bird’s nest” (p. 512). When the 
nucleus is exposed from above, it is seen to be about the size 
of a thumb-nail, and its surface is rough and ridged. 

Small nuclei lie in the white centre of the vermis, but they 
are sO minute that they can seldom be detected in the 
dissecting-room. 

Deep Dissection of Pons.—The dissectors should now 
trace the fibres of the basis pedunculi downwards through the 
pons, and then endeavour to display the medial lemniscus. 
The manner in which the basis breaks up into bundles when 
it enters the pons is explained on p. 503. In a previous 
dissection, the students displayed the lateral lemniscus on the 
surface of the superior cerebellar peduncle ; they should choose 
that half of the brain-stem for this dissection. 

Dissection.—Make two shallow sagittal cuts through the 
basilar part of the pons—one in the median plane and one along 


the medial side of the trigeminal nerve, and deepen these cutis as 
the dissection proceeds. 

With blunt-pointed forceps, remove the transverse fibres of the 
pons between the cuts till the longitudinal bundles are reached. 
With fine-pointed forceps, pick out the transverse fibres from 
among the longitudinal bundles that you find first. Note that 
some of the bundles cannot be traced far, for their fibres end in 
the nuclei pontis ; but those bundles which consist of the cerebro- 
spinal motor fibres can be traced to the pyramid. 
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When some of the bundles have been traced into the pyramid, 
cut across the upper end of the pyramid and tear it away. That 
will disclose a white, glistening band, which is the anterior edge 
of the medial lemniscus. 
Then, cut across the lower part of the basis pedunculi (Fig. 
234), and, deepening the sagittal cuts through the pons, remove 
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Fic. 234.—Dissection of Pons and Medulla Oblongata to show Cortico- 
Pontine and Pyramidal Fibres and Medial Lemniscus. 


ig ra part of the pons to a considerable depth—about half 
an inch. 

Now, return to the medial lemniscus in the medulla, follow 
it into the pons (where it quickly widens out) and trace it upwards, 
removing the remaining part of the basilar part of the pons, till 
the lemniscus disappears into the mid-brain behind the sub- 
stantia nigra. Proceed with caution ; but the lemniscus is very 
much nearer the back of the pons than the front, and failure to 
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find it is due usually to the dissector having abandoned the search 
too soon. 


Medial Lemniscus.—The medial lemniscus is a great 
sensory tract (p. 468), and its fibres are derived from the 
nucleus gracilis and cuneatus of the opposite side (p. 499). 

In the upper part of the medulla oblongata it forms a flat 
band that lies alongside the median plane, immediately 
behind the pyramid, with its edges directed forwards and 
backwards. As it enters the pons, it is twisted so that its 
anterior margin becomes lateral, and its surfaces are directed 
forwards and backwards. It ascends in the deepest (most 
anterior) part of the dorsal division of the pons, and then 
traverses the tegmentum of the mid-brain to end in the 
thalamus. 

In both medulla and pons, it is joined by fibres from the 
sensory nuclei of the cranial nerves of the opposite side. The 
auditory fibres, however, soon leave it. They pass more or 
less transversely through it, forming an ill-defined, flattened 
bundle called the corpus trapezoideum, and, passing out of 
the pons, form the /ateval lemniscus. The lateral lemniscus 
has been exposed already, and the dissectors may note that 
it is obliquely continuous with the lateral margin of the 
medial lemniscus. 


CRANIAL TOPOGRAPHY 


After the various parts of the brain have been carefully studied, the 
dissectors should obtain a bisected skull, and should study the relation- 
ships of the various gyri and sulci of the supero-lateral surface of each 
hemisphere to the bones of the cranial vault and to the grooves for the 
main branches of the middle meningeal vessels. They should noteespecially, 
in relation to the bones and the arterial grooves, the situations of the 
posterior ramus of the lateral sulcus, the central sulcus and the occipital 
per of each hemisphere, because :—(1) the auditory area lies in the lower 
ip of the posterior ramus ; (2) the pre-central gyrus, which lies in front 
of the central sulcus, is the motor area ; (3) the post-central gyrus, which 
lies behind the central sulcus, is the sensory area ; and (4) the occipital 
pole is in the region of the visual area (Figs. 179, 235). 

The main stem of the anterior branch of the middle meningeal artery 
lies, as a rule, opposite the pre-central gyrus (Fig. 235). The posterior 
branch is less constant in position, but is usually opposite the superior 
temporal s, which is immediately below the posterior ramus; and 
consequently the line of the artery crosses the auditory area. 

The general positions of the sulci and gyri are shown in Figs. 177-179; 
and in Fig. 195, which is a reproduction of a radiograph of a head in 
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Fig. 235.—-Diagram of Left Side of Skull, showing the Relations of Cerebral 
Sulci and Branches of the Middle Meningeal Artery to the Bones. 
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. Horizontal line, 30 mm. long, parallel 


with eye-ear plane. 


. Lower end of vertical line. 

. Vertical line, 10 mm. long. 

. Near the pterion. 

. Spheno-frontal suture. 

. Squamo-parietal suture. _ ; 
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. Central sulcus. 
. Post-central sulcus. 
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Superior temporal sulcus. 


. Inferior temporal sulcus. 

- Posterior end of post-calcarine sulcus. 
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. Ascending anterior ramus 

. Pre-central sulcus. 

. Inferior frontal sulcus. 

. Superior frontal sulcus. 

. Sigmoid sinus and mastoid tempora 


sulcus. 


bone. 
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. Stem of middle meningeal artery. 
. Anterior branch 2 
. Posterior branch J meningeal artery. 


of middle 
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which metallic rods and pieces of metallic paste had been introduced. 
Other important areas also have been made visible. 

The exact positions of the various cerebral sulci vary, to a certain 
extent, in heads of different shapes and sizes, but a sufficiently accurate 
estimation, for practical purposes, can be made on any head or skull by 
the use of a few easily remembered points and lines (Fig. 235). They are :-— 

1. A base-line or eye-ear plane, which extends from the lower Margin 
of the orbit to the upper border of the external auditory meatus (5-5, 
black). 

2. A line, 30 mm. long, drawn backwards from the lower end of the 
zygomatic process of the frontal bone, parallel with the eye-ear plane 
(6, black). 

3. A line, 1o mm. Jong, drawn upwards at right angles to 2 from its 
posterior end (8, black). The upper end of 3 is at or near the pterion, 
and it marks the position where the lateral end of the stem of the lateral 
sulcus divides into its three rami (9, black). 

4. A line drawn from the lower end of the zygomatic process of the 
frontal bone, through the pierion, to the median plane (2-2, black). This 
line usually strikes the median plane a short distance above the 
lambda ; the first three inches of it, behind the pterion, mark the position 
of the straight part of the posterior ramus of the lateral sulcus, and the 
last three-quarters of an inch indicates the position of the upper end of 
the parieto-occipital sulcus. 

5. A line that marks the general position of the central sulcus. It 
begins one inch behind the pterion, immediately above the line for lateral 
sulcus, and extends upwards and backwards to a point in the median 
plane situated half an inch behind the mid-point between the root of the 
eri and the centre of the external occipital protuberance (inion) 
(1, blue). 

The occipital pole of the hemisphere lies immediately above and lateral 
to the external occipital protuberance. 


INDEX 


“* Adam’s apple,” 324 
Aditus ad antrum, 343, 347, 353 
Agger nasi, 300 
Air, sucked into veins, 49, 56 
Air-cells, mastoid, 351 
nerve-supply, 235 
relation to sigmoid sinus, 125 
Ala of nose, 4 
Alveus, 447 
Angles of eye, 7 
irido-corneal, 365 
of mandible, 4 
of mouth, 4 
Ansa hypoglossi, 159 
subclavia, 241 
Antrum, tympanic, 346, 353 
nerve-supply, 235 
relation to sigmoid sinus, 126 
Apertures of fourth ventricle, 513 
of nose, 283, 298 
Aponeurosis, epicranial, 9, 14 
extensions, 10, 13 
palatine, 290 
Apparatus, auditory, 337 
lacrimal, 38 
Aqueduct of mid-brain, 379, 390, 
462, 467 
of vestibule, 358 
Arachnoid mater of brain, 391 
spinal, 81 
Arbor vite cerebelli, 509 
Arch of atlas, 72 
jugular, 148 
palato-glossal, 278 
palato-pharyngeal, 285 
palpebral, 38 
superciliary, 7 
zygomatic, 6 
Arcus parieto-occipitalis, 418 
Areas. See also Centre 


Areas (contd.)— 
auditory, 387, 421, 486 
blood-supply, 408 
connexion with speech area, 
487 
relation to meningeal artery, 
518 
cortical, 484 
gustatory, 428, 487 
motor, 386, 419, 484 
for foot, 388 
blood-supply, 406, 407 
olfactory, 387, 428, 487 
blood-supply, 404 
parietal, 487 
psychic, 485, 486, 487 
sensory, 386, 422, 485 
for foot, 388 
blood-supply, 406, 408 
** silent,”’ 487 
striate, 388, 423, 433, 486 
vestibular, 514 
visual, 388, 423, 433, 486 
blood-supply, 404 
Arteries— 
ascending cervical, 218 
auditory, internal, 403 
auricular, posterior, 19, 230 
of the back, 77 
basilar, 104, 402 
of brain, 399 
in pia mater, 396 
carotid, common, 224 
in carotid triangle, 157 
carotid, external, 226 
in carotid triangle, 157, 228 
in parotid gland, 164, 228 
relation to internal carotid, 234 
carotid, internal, 
in carotid triangle, 157, 233 
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INDEX 


Arteries (contd.)— 
tonsillar, 193, 287 
transverse cervical, 56, 260 
facial, 19, 28 
tympanic, 178, 231 
vertebral, 217, 265 
first part, 217 
second part, 266 
third part, 74, 266 
fourth part, 123, 401 
relations at foramen mag- 
num, 121, 123 
zygomatic, 19 
Articulations. See Joints 
Atlas vertebra, 2, 145 
Atrium of middle meatus, 299 
Attachment of cranial nerves, 409 
Auricle, 2, 12, 337 


Back of trunk, 61 
Band, diagonal, 439 
Base of brain, 408 
Base of corona radiata, 475 
Base-line of skull, 520 
Basis pedunculi, 377, 379, 408, 464 
‘* Bird’s nest,” 512 
Black-eye, 35 
Body. See a/so Corpus 
carotid, 226 
ciliary, 367 
of fornix, 389, 451 
geniculate, 458 
mamillary, 380, 409 
structure, 452 
pineal, 458 
restiform. See Peduncle, cere- 
bellar, inferior 
vitreous, 373 
Brachium conjunctivum and pon- 
tis. See Peduncle, cerebellar 
quadrigeminum, 463 
Brain, 375 
base, 408 
removal, 99 
surface-marking, 518 
Brain-stem, 377 
Bulb of jugular vein, 243 
relation to ear, 343 
olfactory, 382, 425 
relation to skull, 102 
of posterior horn, 445 
of spinal marrow, 493 
Bulla ethmoidalis, 301 
Bundle. See also Fasciculus 
and Tracts 
ciliary, 23 
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Bundle (contd.)— 
circumolivary, 496 
fronto-occipital, 478 
longitudinal, inferior, 489 

relation to optic radiation, 
481 
medial, 468 
superior, 478 
exposure, 489 
uncinate, 429, 489 

Bursa, hyoid, 151, 314 

pharyngeal, 285 


Calcar avis, 433, 445 
Canaliculi, lacrimal, 9, 23, 40 
Canals— 
carotid, 293 
central, of medulla oblongata, 
of spinal cord, 89, 90 
condylar, anterior, 232 
of facial nerve, 344, 347, 354 
hyaloid, 373 
mandibular, 186 
naso-lacrimal, 6 
semicircular, 358 
relation to antrum, 347, 351, 
353 
spiral, 360 
Canine teeth, 4 
Capsule, external, 472, 476, 483 
internal, 380, 471, 475, 476, 481 
borders and surface, 492 
exposed by dissection, 491 
of lens, 374 
of tonsil, 287 
Cartilage, arytenoid, 289, 326 
of auricle, 12 
corniculate, 309, 327 
cricoid, 145, 326 
cuneiform, 309, 327 
epiglottic, 322 
of nose, 41, 296, 298 
thyroid, 145, 323 
Cartilago triticea, 314 
Caruncle, lacrimal, 7 
Catheter, Eustachian, 283 
Cauda equina, 85 
Cavity of mouth, .276 
cranial, 92 
of nose, 298 
tympanic, 341 
Cavum trigeminale, 112 
Cells, air, mastoid, 351 
nerve-supply, 235 
relation to sigmoid sinus, 125 
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Centres— 
hearing, higher, 387, 421, 486 
blood-supply, 408 
connexion with speech- 
centre, 487 
relation to meningeal artery, 
518 
lower, 458 
reflex, 462 
motor, 386, 419, 484 
for foot, 388 
blood-supply, 406, 407 
sensory, 386, 422, 485. 
also Thalamus 
for foot, 388 
blood-supply, 406, 417 
sight, higher, 388, 423, 433, 486 
blood-supply, 404 
lower, 458 
reflex, 462 
smell and taste, 387, 428, 487 
blood-supply, 404 
speech, 386, 420, 485 
connexion with auditory 
centre, 487 
Cerebellum, 377, 378, 504 
function, 507 
Cerebral tumour, 443 
Cerebrum, 375, 414 
functions, 483 
in horizontal section, 470 
Chambers of eyeball, 374 
Cheeks, 4, 275 
Chiasma, optic, 380, 408 
Chorda tympani. See under Nerve 
Choroid of eyeball, 366 
Chyle, 221 
Cilia. See Eyelashes 
Cingulum, 435 
Circle, arterial, of eyeball, 370 
pericervical, 257 
Circulus arteriosus, 400 
Cisterns, subarachnoid, 392,393,394 
Claustrum, 472, 476, 479 
Clava. See Tubercle, gracile 
Clavicle, varying position, 58 
Cleft, intratonsillar, 286 
Cochlea, 359 
Colliculus, facial, 513 
Columns of fornix, anterior, 389, 452 
posterior, 452 
of spinal cord, 89, 91 
Commissures— 
of ane anterior, 389, 458, 


See 


habenular, 459 


INDEX 


Commissures of cerebrum 
(contd.\— 
hippocampal, 453 
posterior, 458 
of spinal cord, 89 
Concha of auricle, 2 
Conche of nose, 300, 301 
seen from behind, 285 
Confluence of sinuses, 106 
Conjunctiva, 7, 39, 143 
Connexus, interthalamic, 457 
Conus elasticus. See Membrane, 
crico-vocal 
Conus medullaris, 83 
Cord, spinal, 82, 84, 88, 90 
Cords of brachial plexus, 58 
Cornea, 7, 365 
Corona radiata, 431 
base, 475 
exposed by dissection, 492 
intersection, 439 
Corpus. See also Body 
callosum, 98, 389, 437 
quadrigeminum, 379, 462 
striatum, 380, 476 
functions, 479 
trapezoideum, 518 
Cortex of brain, 377 
functions, 483 
Cranium, blood-supply, 94 
topography, 518 
Crest, supramastoid, 2 
Crista galli, 102 
Crypts of tonsil, 286 
Cuneus, 435 
Cup, optic, 371 


Decussation of pyramids, 377 
Deep dissection of neck, 204 
Diagnosis of cerebral tumour, 443 
Diaphragma oris, 195 
sellze, 104 
Disc, optic, 371 
Dorsum sellae, 104 
Ducts; Ductus— 
of cochlea, 360, 361 
endolymphatic, 361 
of lacrimal gland, 39, 134 
lymphatic, right, 222 
naso-lacrimal, 40, 302 
parotid, 33, 163 
re-uniens, 361 
semicircular, 361 
sublingual, 199 
submandibular, 198 
thoracic, 220 
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Dura mater of brain, 93 
at base of skull, 127 
in child, 94 
functions, 95 
spinal, 79 
oo to lig. denticulatum, 


Ear, external, 2, 12, 337 
internal, 357 
middle, 341 
nerve-supply, 235 
Elevation, tubal, 283, 293 
Emboli, 406, 420 
Eminence, collateral, 427, 447 
frontal, 2 
parietal, 2 
Eminentia medialis, 513 
Emotions, evidence of, 22 
Encephalon. See Brain 
Endocranium, 92 
Endolymph, 357 
Ependyma, 390 
Epiglottis, 286, 309, 322 
during swallowing, 328 
Ethmoid bone, 302 
Examination, laryngoscopic, 341 
ophthalmoscopic, 372 
otoscopic, 346 
Exudations in scalp, 15 
Eye, 7, 372 
black, 35 
conjugate movements, 485 
Eyeball, 362 
Eyebrow, 7 
Eyelashes, 9 
Eyelid, 7, 35 


nerve-supply, 16, 17, 30, 31, 
38 


third, 8 


Face, 4, 20 
wounds, 22, 28 
Falx cerebelli, 123 
cerebri, 98, 438 
Fasciz— 
bulbi. See Sheath of eyeball 
deep— 
bucco-phyrngeal, 33, 256 
cervical, 250 
infrahyoid, 252, 255 
investing, 253 
at median line, 150 


of posterior triangle, 44, 


252 


Fasciz, deep (contd.)— 


pretracheal, 150, 204, 255 
prevertebral, 252 
of scaleni, 45, 252 
lumbar, 65 
palpebral, 37 
pharyngo-basilar, 256, 279, 


temporal, 168 
superficial, of eyelids; 35 
of front of neck, 146, 149 
of side of neck, 43 
of scalp, 14 
Fasciculus. See a/so Bundle and 
Tracts 
cuneatus, 92, 499 
gracilis, 92, 498 
retroflexus, 458 
uncinatus, 429, 489 
Fenestra cochlez, 344 ° 
vestibuli, 344, 358 
Fibres. See also Bundle and 
Tracts 
arcuate, external, anterior, 496, 


posterior, 499 
internal, 499 
association, 431, 489 
auditory, 481, 483 
commissural, 431 
cortico-pontine, 465, 483 
itinerant, 431 
motor, 465, 483, 503 
optic, 480, 483 
projection. See F., itinerant 
sensory, 483 
Filum terminale, 79, 81, 82 
Fimbria, 447 
Fissures. See a/so Sulci 
choroid, 448 
horizontal, of cerebellum, 505 
my ta of cerebrum, 382, 
4] 
of medulla oblongata, 494 
oral, 4, 274 
orbital, superior, 141 
palpebral, 7, 40 
prima, 507 
of spinal cord, 82, 89 
transverse, of cerebrum, 448 
Flocculus, 378, 506 
Floor of mouth, 276 
of nose, 299 
Fluid, cerebro-spinal, 89, 390 
function, 391, 392 
osmosis, 394 
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Fluid, cerebro-spinal (contd.)— 
source, 390 
in subarachnoid space, 81 
lacrimal, 40 
subarachnoid. See F. cerebro- 
spinal 
Folds— 


ary-epiglottic, 288, 310 
fimbriated, 330 
glosso-epiglottic, 286, 331 
interarytenoid, 289, 309 
lacrimal, 40 
malleolar, 346 
pharyngo-epiglottic, 286 
salpingo-pharyngeal, 283 
semilunar, 8 
sublingual, 198, 276 
vestibular, 308, 310 
vocal, 308, 311 
Folia of cerebellum, 378 
lingue, 331 
Follicles, hair, of scalp, 10, 13 
Foramen cecum, 329 - 
infra-orbital, 6 
interventricular, 390, 441, 459 
jugular, 232 
mental, 4 
Forceps major and minor, 439, 471 
Fore-brain, 377 
Fornix of cerebrum, 389, 443, 451 
occipital bundle, 452 
of conjunctiva, 7, 8, 39 
Foss2— 
cranial, 108, 120 
hyaloid, 373 
infratemporal, 170 
interpeduncular, 380, 408 
piriform, 289 
supraclavicular, 42 
temporal, 9, 168 
Fovea centralis, 371 
Foveee of fourth ventricle, 514 
Frenulum of lips, 4, 275 
of tongue, 276, 330 
veli, 462, 511 


Galea aponeurotica. See Aponeur 
osis, epicranial 
Ganglia— 
basal. See Nuclei 
carotid, 294 
cervical, 240-242 
ciliary, 137 
of facial nerve, 355 
of glosso-pharyngeal nerve, 234 
otic, 182 


INDEX 


Ganglia (contd.)— 
parasympathetic, 138 
semilunar. See G., trigeminal 
spheno-palatine, 305 
spinal, 81, 84, 86 
spiral, 360 
** stellate,” 242 
submandibular, 196, 200 
trigeminal, 112 

arterial supply, 118, 120 
of vagus, 235 

Glabella, 7 

Glands— 
buccal, 34, 275 
ceruminous, 340 
ciliary, 37 
labial, 34, 275 
lacrimal, 39, 138 

accessory, 41 
nerve-supply, 132, 134 
laryngeal, 310, 313 
lingual, 334 
lymph. See Lymph-Glands 
molar, 33, 275 
nasal, 295, 303 
palatine, 290, 307 
parathyroid, 209 
parotid, 161 
relation to atlas, 2 
pharyngeal, 282 
sublingual, 198 
submandibular, 154, 191 
tarsal, 8, 36 
thyroid, 204 
isthmus, 152 
relation to lymph-glands, 260 
structure and lymph-vessels, 
208 

Ghia, 431 - 

Globus pallidus, 472, 479 

Glomus caroticum. See Body 

Granulations, arachnoid, 94, 394 
relation to lacune and sinuses, 98 

Grey matter, 377 

Groove, lacrimal, 6 
tympanic, 341 

Gums, 276 

Gyri, 384, 416 
cinguli, 388, 435 
cuneus, 435 
dentate, 450 

tail of, 428 
frontal, 386, 420 
medial, 388, 435 
hippocampal. 387, 427 
lingual, 427, 434 
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Gyri (contd.)— 
occipito-temporal, 427 
orbital, 424 
relation to caudate nucleus, 
478 
paraterminal, 435, 439 
post-central, 386, 421 
pre-central, 386, 419 
relation to meningeal artery, 
118, 518 
precuneus, 435 
rectus, 424, 435 
splenial, 439, 450 
temporal, 420 
superior, 387 
relation to meningeal artery, 
518 


Habenula, 458 
Hemorrhage, cerebral, 483 
meningeal, 118 
Hair of scalp, 10, 13 
Hamulus, pterygoid, felt in mouth, 
277 


Head of mandible, 6 
Helicotrema, 360 
Helix, 2 
Hiatus semilunaris, 301 
Hind-brain, 377, 493 
removal, 120 
Hippocampus, 447 
Horns of lateral ventricle, 443, 445, 
476 
of spinal cord, 90 
Humor, aqueous, 364, 374 
Hyoid bone, 145 
Hypophysis cerebri, 104, 109 
artery of, 118 


Impression, petrous, 425 
Incisor teeth, 4 
Incus, 346, 348 
Indusium griseum, 439 
Infundibulum of frontal sinus, 108, 
301 
of hypophysis, 104, 380, 409 
Inion, 520 
Inlet of larynx, 288 
closure, 317, 328 
Insula, 382, 429 
Intersection of corona radiata and 
corpus callosum, 439 
Iris, 7, 369 
Isthmus of gyrus cinguli, 427, 435 
oro-pharyngeal, 277 
pharyngeal, 285 
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Joints— 
of atlas and axis, 270 
cervical, 267 
crico-arytenoid, 327 
crico-thyroid, 325 
mandibular, 174 
of occiptal bone, 270 


Kidney, operation, 65 


Labyrinth of ear, 338, 358, 361 
Lacune laterales, 97 

Lacus lacrimalis, 7 

Lambda, 119, 520 


Laminze— 
elastic, posterior, 365 
quadrigemina. See Tectum 
spiral, 359 


terminalis, 381, 389, 409 
connexion with rostrum, 439 
Laryngotomy, 313 
Larynx, 307 
Layers in scalp and temple, 9, 10, 13 
Lemniscus, lateral, 468, 518 
medial, 468, 500, 518 
Lens, 374 
Ligaments— 
alar, 274 
apical, 273 
atlanto-axial, 272 
atlanto-occipital, 272 
check, of eyeball, 144 
costo-clavicular, 219 
crico-thyroid, 314 
crico-tracheal, 326 
cruciate, 272 
denticulate, 81, 82, 121 
flava, 268, 270 
hyo-epiglottic, 323 
interclavicular, 148 
interspinous, 269 
intertransverse, 270 
longitudinal, 268, 270 
relation to dura, 79 
‘nuche, 71 
palpebral, 9, 37, 38 
pectinate, 365 
pterygo-mandibular, 33, 282 
spheno-mandibular, 176 
stylo-hyoid, 203 
stylo-mandibular, 168, 254, 255 
supraspinous, 270 
suspensory, of eyeball, 144 
of lens, 373 
sutural, 92 
temporo-mandibular, 175 
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Ligaments (contd.)— 
thyro-epiglottic, 322, 323 
thyro-hyoid, 151, 314 
transverse, of atlas, 272 
vestibular, 320 
vocal, 320 

Limen insule, 429 

Line, base, of skull, 520 
median, of neck, 149 
nuchal, superior, 2 
oblique, of mandible, 4 
temporal, 2 

Linea splendens, 82 
relation to filum terminale, 85 

Lingula of cerebellum, 505 

Lips, 4, 275 

Lobes of cerebellum, 507 
of cerebrum, 384 

frontal, 418 
occipital, 422 
parietal, 421 
temporal, 420 

Lobule of auricle, 2 
paracentral, 388, 435 
parietal, 422 

Locus cceruleus, 514 

Lymph-follicles of tongue, 331 

Lymph-Glands— 
buccal, 34 
of head and neck, 157, 257, 259, 

260 


mastoid, 13, 258 

parotid, 164, 258 

submandibular, 154, 258 

submental, 149, 151, 259 
Lymph-nodules of pharynx, 282 
Lymph-trunks, 221 
Lymph-Vessels of head and neck, 

257 


of lips, 149, 154, 258, 259, 275 
of scalp, 20 

of thyroid gland, 208 

of tongue, 335 

of tonsil, 287 


Macula lutea, 371 
Malleus, 341, 345, 346, 347 
Mandible, 4 
Margin, supra-orbital, 6 
Matter, gelatinous, 90 

grey, 89, 377 

white, 89, 377 

of cerebrum, 430 

Maxilla, 6 
Pes meat external 2, 12, 


Meatus (contd.)— 
of nose, 301, 302 
seen from behind, 285 
Medulla oblongata, 377, 493 
spinalis. See Cord 
Membranes— 
atlanto-occipital, 72, 74, 271 
of brain, 93, 390 
crico-vocal, 319 
hyaloid, 373 
nictitating, 8 
of spinal cord, 78 
suprapleural, 214, 223, 257 
tectoria, 272 
thyro-hyoid, 314 
tympanic, 341, 345 
secondary, 344 
Meninges. See Membranes 
Mesencephalon. See Mid-brain 
Mid-brain, 376, 378, 461 
Modiolus, 359 
Molar teeth, 4 
Mouth, 4, 274 
Muscles— 
ary-epiglottic, 317 
arytenoid, 289, 317 
auricular, 13 
buccinator, 26, 29, 33 
ciliary, 367 
compressor naris, 23 
constrictors of pharynx, 280, 281 
crico-arytenoid, 289, 316, 318 
crico-thyroid, 152, 315 
depressor anguli oris, 26 
labii inferioris, 26 
septi nasi, 23 
diaphragma oris, 195 
digastric, 155, 187 
dilator naris, 23 
of pupil, 369 
epicranius. See M., occipito- 
frontalis 
facial, 22, 33 
insertion into skin, 21, 22 
nerve-supply, 22 
genio-glossus, 196, 202 
insertion, 333 
genio-hyoid, 151, 196, 198 
hyo-glossus, 196, 197 
insertion, 333 
incisive, 24 
infrahyoid, 160, 255 
interspinales, 68 
intertransversarii, 68, 264 
of larynx, 315 
actions, 327 
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Muscles (condd.)— 


levator anguli oris, 26, 34 
glandule thyroidez, 153, 206 
lJabii superioris, 25, 29, 31 

aleeque nasi, 24, 29 
palati, 291 
palpebree superioris, 36, 38, 
134 


scapule, 64, 67 
Jevatores costarum, 68 
longissimus, 67, 69, 72 
longitudinal, of tongue, 333 
1ongus capitis, 264 
cervicis, 263 
masseter, 6, 168 
mentalis, 34 
multifidus, 68 
mylo-hyoid, 195 
obliquus capitis, 74, 75 
oculi, 134, 140, 141, 143 
occipito-frontalis, 14 
omo-hyoid, 160 
inferior belly, 54 
relation to fascia, 44 
ary oculi, 11, 22, 25, 31, 
4 


oris, 24 
palato-glossus, 290, 333 
relation to tonsil, 287 
palato-pharyngeus, 285, 291 
platysma, 147 
in face, 26 
on posterior triangle, 43 
prevertebral, 262 
procerus, 14, 15 
pterygoid, 172, 173 
rectus capitis anterior, 263, 264 
lateralis, 248, 264 
posterior, 74 
oculi, 134, 140, 141 
relation to fascia, 143 
risorius, 26 
rotatores, 68 
sacro-spinalis, 68 
salpingo-pharyngeus, 291 
scalenus anterior, 54, 248, 252 
ee and posterior, 249, 
250 


pleuralis, 257 
se te capitis, 67, 68, 70, 
2 


cervicis and thoracis, 68, 72 
serratus anterior, 51 

posterior, 65 
sphincter, of pupil, 369 
splenius, 67, 72 
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Muscles (contd.)— 
stapedius, 343, 348 
sterno-hyoid, 160 
sterno-mastoid, 42, 148, 253 

relation to atlas, 2 

deep relations, 250 
sterno-thyroid, 160 
stylo-glossus, 198, 254, 333 
stylo-hyoid, 190 
stylo-pharyngeus, 231 
suboccipital, 74 
temporal, 169 

relation to buccal nerve, 179 
tensor palati, 183, 292 

tympani, 348 
thyro-arytenoid, 318 
thyro-cepiglottic, 319 
thyro-hyoid, 161 
of tongue, 332 
trapezius, 62, 253 
tympanic, 348 
of uvula, 291 

nerve-supply, 291, 307 
vocalis, 319 
zygomatic, 25 


Nasal bones, 4 
Nasion, 520 
Naso-pharynx, 283 
Neck, 41, 42 
of mandible, 6 
Nerves— 
abducent, 115, 116 
attachment, 378, 413 
in fissure, 141 
in orbit, 142 
in pons, 504 
accessory, 238 
attachment, 378, 412 
relation to lig. denticulatum, 
121 


to lymph-glands, 260, 261 
to skin and fascia, 33, 45 
in carotid triangle, 158 
in posterior triangle, 53 
auditory, 356, 497 
attachment, 378, 413 
in cranial cavity, 122 
auricular, of auriculo-temporal, 
180 


great, 13, 16, 17, 46 

posterior, 17 

of vagus, 236 
auriculo-temporal, 17, 180 
buccal, of facial, 32 

of mandibular, 31, 179 
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Nerves (contd.)— Nerves, Aypoglossal (contd.)— 


cardiac, of recurrent laryngeal, 
238 
of sympathetic, 241, 242 
of vagus, 237 
carotico-tympanic, 235, 294 
carotid, external, 228, 241 
internal, 24], 293 
cervical, 84 
anterior rami, 58, 245 
posterior rami, 76 
relation to intertransverse 
muscles, 264 
first, 72, 121, 411 
cervical, of facial, 32, 147 
chorda tympani, 182, 349 
ciliary, 136, 138, 369 
coccygeal, 77, 86 
cochlear, 356, 413, 497 
cranial, 377, 378, 409 
cutaneous, of neck, 46, 48 
dental, inferior, 172, 181, 186 
superior, 184, 185 
descendens cervicalis, 158 
hypoglossi, 158 
ethmotdal, anterior, 137 
in cranial cavity, 108 
in nose, 297, 305 
posterior, 137 
factal— 
attachment, 378, 413 
in pons, 504, 513 
in cranial cavity, 122 
in temporal bone, 354 
outside skull, 167 
in parotid, 164 
fibres for musculus uvule, 307 
relation to antrum, 347 
to middle ear, 344 
to sigmoid sinus, 126 
terminal branches, 16, 31 
cervical branch, 32, 147 
frontal, 114, 131, 141 
glosso-pharyngeal, 234 
communication with sympa- 
thetic, 241 
attachment, 378, 412 
in cranial cavity, 122 
below skull, 234 
in submandibular region, 196, 
234 
in tongue, 334 
hypoglossal, 239 
communication with sympa- 
thetic, 241 
relation to vagus, 232, 239 


attachment, 378, 411 
in cranial cavity, 121 
at base of skull, 232 
below skull, 239 
in carotid triangle, 158 
in submandibular region, 201 
in tongue, 334 
incisor, 187 
infra-orbital, 31, 185 
infratrochlear, 30, 137 
lacrimal, 114, 182, 141 
laryngeal, external, 237, 241 
internal, 237, 321 
branches to tongue, 334 
recurrent, 237, 241, 321 
superior, 237 
to levator scapule, 53 
lingual, 172, 181, 199 
lumbar, 85, 86 
posterior rami, 76 
mandibular, 30, 114, 178 
mandibular, of facial, 32 
to masseter, 172, 180 
maxillary, 30, 114, 183, 294 
meningeal, of hypoglossal, 239 
of spinal nerves, 86 
of trigeminal, 114 
of vagus, 236 
mental, 31, 18] 
mylo-hyoid, 155, 181 
nasal, external, 30, 137 
internal, 297, 305 
of greater palatine, 304, 307 
naso-ciliary, 114, 136, 141 
occipital, greater, 18, 75 
lesser, 13, 18, 46 
third, 18, 75 
oculomotor, 104, 114 
origin, 379 
in mid-brain, 468 
attachment, 379, 413 
in cranial cavity, 105, 114, 116 
in fissure, 141 
in orbit, 141 
olfactory, 304, 382, 413 
ophthalmic, 30, 114 
optic, 136, 380, 413 
orbital, 306 
palatine, 292, 306, 307 
palpebral, 30, 31, 132 
petrosal, 120, 182, 294 
pharyngeal, of glosso-pharyn- 
geal, 
of spheno-palatine ganglion, 
306 ° 
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Nerves, pharyngeal (contd.)\— 
of sympathetic trunk, 241 
of vagus, 236 

phrenic, 247 
of pterygoid canal, 120 
to pterygoids, 178, 180 
to rhomboids, 60 
sacral, 85, 86 
posterior rami, 76 
to serratus anterior, 61 
spheno-palatine, 297, 304 
spinal, 83, 84, 86 
‘posterior rami, 75 ° 
spinosus, 178 
to stapedius, 356 
to stylo-pharyngeus, 235 
to subclavius, 45, 60 
suboccipital. See N., cervical, 
first 
supraclavicular, 48 
supra-orbital, 17, 131 
suprascapular, 61 
supratrochlear, 16, 131 
temporal, deep, 172, 180 
of facial, 17 
tentorial, 114 
terminales, 410 
thoracic, 85, 86 
posterior rami, 76 
to thyro-hyoid, 158 
thyroid, 241 
of tongue, 334 
of tonsil, 287 
to trapezius, 45, 53 
trigeminal, 30, 111 
attachment, 377, 413, 502 
connexions, 468, 502, 504 
in cranial cavity, 112, 123 
trochlear, 104, 114 
attachment, 379, 413, 462 
decussation, 511 
in cranial cavity, 105, 114, 116 
in fissure, 141 
in orbit, 132 
tympanic, 234 
vagus, 235 
attachment, 378, 412 
in cranial cavity, 121 
in carotid triangle, 157 
communications, 232, 239, 241 
vestibular, 356, 413, 497 
zygomatic, 185 
of facial, 31 
zygomatico-facial, 31, 185 
zygomatico-temporal, 17, 185 
Nerve-roots, spinal, 84 
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Nest for cerebellar tonsil, 512 
Neuroglia, 377, 431 
Nodule of cerebellum, 506 
Nose, cavity, 298 
external, 4 
Nostrils, 298 
Notch, of cerebellum, 504 
pre-occipital, 384, 415 
rhinal, 388 
supra-orbital, 7 
tympanic, 346 
Notochord, 274 
Nuclei— 
abducent, 504, 513 
amygdaloid, 446, 476, 479 
basal, 469 
caudate, 389, 474, 477 
cochlear, 498, 514 
cuneatus, 499 
dentate, 511, 516 
facial, 502, 504 
glosso-pharyngeal, 513, 514 
gracilis, 499 
habenular, 458 
hypoglossal, 513, 514 
interpeduncular, 459 
lentiform, 472, 474, 475, 478 
oculomotor, 468 
olivary, 496 
pontis, 465, 503 
red, 467, 468, 476 
of spinal tract, 497 
of thalamus, 479 
subthalamic, 476 
trigeminal, 468, 502, 504 
trochlear, 468 
vagus, 513, 514 
vestibular, 497, 504, 513, 514 


(sophagus, 211 
attachment to larynx, 326 
nerve-supply, 238 
Olive, 378, 496 
Operation on kidney, 65 
Opercula insulz, 382, 428 
Ophthalmoscope, 372 
Ora serrata, 371 
Orbit, 6, 129 
Osmosis of cerebro-spinal fluid, 394 
Ossicles, auditory, 347 
movements, 360 


Pad of fat, buccal, 34, 276 
Palate, 277, 289 
Palpebrze. See Eyelids 
Papilla, incisive, 277 
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Papilla (contd.)— 
lacrimal, 8, 9 
sublingual, 198, 276 
of tongue, 331 
Paraflocculus, 506 
Paralysis, bulbar, 493 
Pars tuberalis, 109 
Passage of Eustachian catheter, 283 
eee alas al inferior, 378 


entrance, 506, 511 
middle, 377, 502, 510 
entrance, 506, 510 
superior, 379, 511 
exit, 506 
relation to red nucleus, 467 
cerebral, 379, 464 
Pericranium, 92 
Perilymph, 357 
Pes hippocampi, 447 
Pharynx, 278 
Philtrum of larynx, 309 
of lip, 4 
Pia mater of brain, 395 
function, 416 
spinal, 81 
Plane, eye-ear, 520 
Plate, cribriform, 102 
Pleura, cervical, 223 
relation to cesophagus, 211 
to thoracic duct, 221 
Plexuses, Choroid, 390 
of fourth ventricle, 514 
of lateral ventricle, 390, 443, 446, 
453 
of third ventricle, 390, 454 
Plexuses of Nerves— 
brachial, 57 
branches, 60 
relation to fascia, 45 
to lymph-glands, 260 
carotid, external, 228, 241 
internal, 241, 293 
cervical, 245 
branches, 53 
position, 46 
ciliary, 369 
dental, superior, 184, 185 
infra-orbital, 31 
pharyngeal, 236 
subclavian, 242 
tympanic, 235 
vertebral, 242 
Plexus of sinuses, basilar, 126 
Plexuses of Veins— 
nasal, 303 
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Plexuses of Veins (con/d.)— 

pharyngeal, 280 

connexion with emissary veins, 
128 

pterygoid, 174 

suboccipital, 74 

vertebral, 77, 78 

around vertebral artery, 74, 266 
Plica semilunaris, 8. See a/so Folds 
Poles of cerebrum, 383, 414, 520 
Pons, 377, 502 
Precuneus, 435 
Premolar teeth, 4 
Prevertebral region, 261 
Processes— 

ciliary, 368 

clinoid, 103, 104 

cochleariform, 343 

condyloid, of mandible, 6 

facial, of parotid, 162 

frontal, of maxilla, 4, 6 

of zygomatic bone, 6 

of malleus, 341 

mastoid, 2 

muscular, of arytenoid, 326 

palpebral, of lacrimal gland, 39, 
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transverse, of atlas, 2, 145 
of cervical vertebree, 145 
vocal, 327 
zygomatic, of frontal, 6 
of temporal, 6 
Prominence, laryngeal, 151, 324 
Promontory of middle ear, 344, 
359 
Protuberance, occipital, external, 


Pterion, 119, 416, 520 
Pulley of digastric, 155, 188 
of superior oblique, 135 

Pulvinar, 456 

Punctum lacrimale, 9, 40 

Pupil, 7, 369 

Putamen, 472, 478 

Pyramid of cerebellum, 506 
of medulla oblongata, 377, 496 
of middle ear, 343 
olfactory, 425 


Radiation, auditory, 481, 483 
optic, 480, 483 
Radiography of lateral ventricle, 
442 
Rami communicantes, 240, 241, 


‘‘ Ramus caroticus,’’ 226, 235 
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Ramus of mandible, 5 
Raphe, mylo-hyoid, 151, 195 
palatine, 277 
of pharynx, 280 
Recess, epitympanic, 343 
of fourth ventricle, 513 
pharyngeal, 284 
spheno-ethmoidal, 303 
of third ventricle, 460, 461 
Red reflex of eye, 372 
Removal of brain, 99, 120 
of skull-cap, 92 
Retina, 370 
Rhinencephalon, 450 
Rima glottidis, 311 
closure and opening, 328 
palpebrarum. See Fissure, pal- 
pebral 
vestibuli, 311 
Ring, ciliary, 367 
Roof of mouth, 277 
of fourth ventricle, 512 
of nose, 299 
Roots of brachial plexus, 58 
of hair, 10, 13 
of optic tract, 463 
of spinal nerves, 84 
of tongue, 329 
of trigeminal nerve, 113 


Rostrum of corpus callosum, 389, : 


439 


Sac, conjunctival, 7, 40 
lacrimal, 40 
relation to orbicularis, 22, 23 
to palpebral fascia, 37 
sheath, 23 
Saccule of ear, 361 
of larynx, 313 
Scalee of ear, 358, 360 
Scalp, 9, 18 
Sclera, 7, 365 
Segments, spinal, 84 
Septum lucidum, 389, 450, 470 
of nose, 295 
orbital, 37 
of spinal cord, 89 
connexion with pia, 81 
subarachnoid, 81 
of tongue, 334 
Sheath, axillary, 45 
carotid, 157, 256 
of cranial nerves, 124 
of eyeball, 143 
of lacrimal sac, 23 
of orbital muscles, 143 
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Sheath (contd.)— 
of retrovertebral muscles, 252 
of spinal nerve-roots, 79, 80, 


81 
Side of neck, 41 
Sinus, carotid, 226 
of larynx, 313 
venosus sclerze, 365 
Sinuses, Air— 
ethmoidal, 137, 230, 301 
nerve, 137, 304 
frontal, 107, 301 
nerve, 17 
maxillary, 186, 301 
nerves, 184, 185 
sphenoidal, 110, 303 
nerves, 137, 306 
Sinuses, Venous, 127 
basilar, 126 
cavernous, 116 
intercavernous, 104, 116 
occipital, 126 
petrosal, inferior, 126 
superior, 107 
sagittal, inferior, 106 
superior, 96 - 
relation to occipital pole, 414 
sigmoid, 124 
relation to antrum, 347, 351 
spheno-parietal, 103, 116 
straight, 106 
transverse, 106 
Skull-cap, removal, 92 
Spaces— 
extra-dural, 78 
of irido-corneal angle, 365 
subarachnoid, 81, 391 
subdural, 80, 96, 391 
suprasternal, 148, 254 
zonular, 373 
Speculum, aural, 346 
Splenium, 389, 439 
Spot, yellow, 371 
Stapes, 344, 348 
Striz, auditory, 513, 514 
habenular, 457, 459 
longitudinal, 439 
semicircularis, 443, 446, 473, 
479 
visual, 433 
6 Stye,” 37 
Submandibular region, 187 
Substance, perforated, 380, 409 
Substantia ferruginea, 514 
gelatinosa, 90 
nigra, 379, 465 
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Sulci of Cerebrum, 384, 416 
calcarine, 388, 427, 433 
callosal, 433 
central, 384, 417 

surface-marking, 518, 520 
cinguli, 388, 433 
circular, 429 
collateral, 388, 427 
frontal, 386, 419 
hypothalamic, 457, 460 
intraparietal, 422 
lateral, 382, 416 
surface-marking, 518, 520 
lunatus, 423 
occipito-temporal, 427 
olfactory, 424 
orbital, 424 
parieto-occipital, 384, 418, 433 
surface-marking, 520 
post-calcarine, 388, 433 
post-central, 386, 421 
pre-central, 386, 418 
rhinal, 388, 426 
suprasplenial, 433 
temporal, 386, 420 

Sulci of mid-brain, 465 

Sulcus, scleral, 375 
of spinal cord, 88, 89 
terminalis of tongue, 329 
vallecule, 517 

Surface-Anatomy of head, 1, 518 
of neck, 42, 145 


Tapetum of cerebrum, 439 
Tarsi of eyelids, 35 
Tears, 9, 41 
Tectum of mid-brain, 379, 462 
Teeth, 4, 276 
Tegmen tympani, 343, 347 
Tegmentum, 379, 466 
Tela chorioidea, 390, 453, 514 
Temporal region, 9, 10, 168 
Tentorium cerebelli, 105 
Thalamus, 389, 455 
connexions and nuclei, 476, 479 
Thymus, 204 
Tongue, 328 
Tonsil, the, 286 
of cerebellum, 511, 512 
naso-pharyngeal, 285 
Topography of cranium, 518 
Trachea, 145, 21 
nerve-supply, 238 
Tracts. See also Bundle 
Fasciculus 
bulbo-spinal, 493 


and 
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Tracts (contd.)— 
cerebro-spinal, 496 
mamillo-tegmental, 452 
mamillo-thalamic, 452, 461, 475 
olfactory, 382, 425 
olivo-cerebellar, 496 
optic, 380, 408, 463 

relation to lentiform nucleus, 
475 
to stria semicircularis, 450 
rubro-spinal, 467 
spinal, of trigeminal, 497, 500 
spino-cerebellar, 501 
spino-tectal, 462, 468 
spino-thalamic, 468 
tecto-spinal, 462, 468 

Tragus, 2, 6 

Triangles— 
anterior, 145, 153 
carotid, 156 
digastric, 154 
hypoglossal, 514 
muscular, 159 
posterior, 42 

boundaries, 51 

contents, 45, 51 

fascia, 43, 44, 252 
submental, 151 
suboccipital, 72 
vagal, 514 

Trigone, collateral, 446 

Trigonum habenule, 458 

Trochlea of orbit, 135 

Trunk, costo-cervical, 218 
lymph, see Lymph-trunk 
sympathetic, 157, 240 
thyro-cervical, 217 

Tube, auditory, bony, 349 
cartilaginous, 292 

nerve-supply, 235 
opening into pharynx, 283 

Tuber cinereum, 380, 409 

Tubercle, corniculate, 289 

cuneate, 499 

cuneiform, 289 

epiglottic, 310 

gracile, 498 

of root of zygoma, 6 

Tumotnr, cerebral, 443 

Tympanum,. See Ear, middle 


Umbo, 341 
Uncus, 380, 387, 428 
relation to amygdaloid nucleus, 
476 


Utricle, 361 
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Uvula of cerebellum, 506 
of palate, 277, 289 


Vallecula cerebelli, 378, 505 
cerebri, 380 
epiglottic, 286 
Veins— 
anastomotic, of cerebrum, 398 
auditory, internal, 126 
auricular, posterior, 20 
of the back, 77 
basal, 104, 397 
cava superior, 219 
of cerebellum, 399 
cerebral, 396 
relation to lacunz, 98 
to sagittal sinus, 98 
anterior, 397 
great, 104, 389, 396, 454 
inferior, 398 
internal, 389, 454 
middle, 398 
superior, 96, 398 
entrance into sinus, 98 
cervical, deep, 72, 219 
transverse, 44, 57 
of choroid plexus, 454 
comitans n. hypoglossi, 203 
dental, inferior, 174 
diploic, 98, 107, 126, 128 
dorsales linguee, 343 
emissary, 127 
of cavernous sinus, 117, 128, 
174 
condylar, 74, 126, 128 
mastoid, 20, 126, 128 
parictal, 20, 127 
of eyelids, 38 
facial, anterior, 19, 20, 29 
in neck, 154, 159 
common, 20, 159 
deep, 30, 174 
posterior, 20, 164 
of frontal sinus, 96 
innominate, 153, 219 
intercostal, first, 217, 219 
jugular, 48 
anterior, 48, 147, 260 
external, 20, 49, 260 
relation to fascia, 44 
internal, 242 
in carotid triangle, 157 
relation to antrum, 347 
to lymph-glands, 260, 261 
to supraclavicular fossa, 
42 
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Veins (contd.)— 
lingual, 159, 208 
eep, 203, 330 
mammary, internal, 218 
maxillary, 171, 174 
of medulla oblongata, 399 
meningeal, 119, 128 
relation to arachnoid villi, 95 
to bones, 94 
to lacune and sinuses, 98 
of mid-brain, 399 
occipital, 20, 74 
ophthalmic, 128, 140 
palatine, 287 
pharyngeal, 245, 280 
of pons, 399 
of retina, 372 
of scalp, 19 
spinal, 88 
striate, 397, 424 
subclavian, 56, 216 
submental, 155 
supra-orbital, 19 
suprascapular, 44, 57 
supratrochlear, 19 
temporal, 19 
thalamo-striate, 443, 444 
thyroid, 157, 207, 208 
of tongue, 159, 203, 330 
tonsillar, 287 
vertebral, 217, 266 
anterior, 217, 218 
vorticosz, 365, 367, 370 
Velum, medullary, inferior, 511 
superior, 379, 505, 511 
Ventricle, fourth, 378, 512 
lateral, 386, 440 
third, 390, 459 
Vermis of cerebellum, 378, 505 
Vestibule of ear, 358 
of larynx, 308 
of mouth, 4, 274 
of nose, 4, 295, 299 
Vibrisse, 295, 299 
Villi, arachnoid, 95, 394 
Vomer, 295 


Well of the car, 2 

White matter, 89, 430, 501 
Wing of sphenoid, 103 
Wounds of face, 22, 28 


Zonule, ciliary, 373 
Zygoma, 6 
Zygomatic bone, 6 


